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1. Introduction

The present review is designed to encompass the
English language heat transfer papers published in
1997. The papers have been categorized into a number
of sub-fields. While being exhaustive, some selection is
necessary. Besides reviewing the journal articles of
1997, we also briefly mention important conferences
and meetings on heat transfer and related fields, major
awards to heat transfer researchers and also books on
heat transfer published during the year.

The first Pacific Symposium on Flow Visualization
and Image Processing was held on February 2-7 in
Honolulu, USA. Topics included flow-field visualiza-
tion, surface visualization, digital image processing and
graphical display of data sets. The 14th International
Conference on fluidized bed combustion was held in
Vancouver, Canada on May 11-14. A meeting on
Convective Flow and Pool Boiling was held on May
18-23 in Irsee, Germany. An International Symposium

on the Physics of Heat Transfer in Boiling and Con-
densation on May 21-24 in Moscow, Russia, included
sessions on nucleation, modeling of pool and flow boil-
ing, two-phase transpiration cooling, boiling in micro-
grooves and boiling and condensation in microgravity.
The first International Symposium on Advances in
Computational Heat Transfer, held on 26-30 May in
Cesme, Turkey covered internal flow and heat transfer,
single and multiphase flow, computational solutions
and solution methods and experimental validation of
computational solutions. The Fourth World Confer-
ence on Experimental Heat Transfer, Fluid Mechanics
and Thermodynamics (ExHFT4) was held in Brussels,
Belgium on June 2-6.

The 42nd Gas Turbine and Aeroengine Congress,
User’s Symposium and Exhibition ‘“Turbo Expo-Land,
Sea and Air 1997° was organized by the International
Gas Turbine Institute of the ASME at Orlando, USA
on June 2-5. Topics covered included film cooling, in-
ternal air systems and seals, external heat transfer, in-
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ternal cooling, and experimental methods. The second
International Symposium on Turbulence, Heat and
Mass Transfer held in Delft, the Netherlands on June
9-12 included turbulent transport in stagnation and
recirculating regions and rotating flows, numerical
simulation techniques, turbulence modelling and heat
transfer augmentation by turbulence control. An Inter-
national Symposium on Heat Transfer Enhancement
and Energy Conservation was held in Guangzhou,
China on June 16—19. The Intersociety Conference on
Electronic Packaging (INTERpack) was held on July
15-19 at Kohala Coast, USA. The annual National
Heat Transfer Conference was held in Baltimore, USA
on August 10—12. Sessions covered bubble and droplet
dynamics, fire and combustion, numerical simulation,
innovations in heat transfer, thermal management of
electronics, heat transfer in porous media and inverse
problems in heat transfer and fluid flow. A Seminar on
Compact Fired Heating Units (EUROTHERM) was
held on November 11-12 in Leuven, Belgium. The In-
ternational Mechanical Engineering Congress and
Exposition (IMECE) was held on November 16-21 in
Dallas, USA. Sessions covered fire and combustion,
cooling of electronics, energy transport in microstruc-
tures and experimental methods for convection heat
transfer. The Tenth International Symposium on
Transport Phenomena in Thermal Science and Process
Engineering was held in Kyoto, Japan on November
30-December 3. The third ISHMT-ASME Heat and
Mass Transfer Conference was held on December 29—
31 at Kanpur, India.

Awards presented in 1997 include: the Heat Transfer
Memorial Awards instituted by the ASME were pre-
sented to Dr. Sadik Kakac for significant research in
transient forced convection and boiling, and Dr.
Chung K. Law for outstanding contributions in the
areas of droplet and spray combustion and flame
structure. The Nusselt—Reynolds prize in heat transfer
was given to Dr. Geoffrey F. Hewitt. The Max Jakob
award (1996) went to Dr. Robert Siegel for his contri-
butions in the field of radiative heat transfer. The
Donald Q. Kern Award of the AIChE went to Dr.
Allan D. Kraus for his pioneering work in applied
thermal engineering.

Books on heat transfer published in 1997

Advances in Heat and Mass Transfer in Biotechnol-
ogy: Proceedings, ASME IMECE

Scott Clegg (editor)

Publisher: ASME Press

Advances in Heat Transfer (Vol 30)
James P. Hartnett, Thomas F. Irvine, Young I.

Cho (editors)
Publisher: Academic Press

Advances in Heat Transfer (Vol 29)

James P. Hartnett, Thomas F. Irvine, George A.
Greene (editors)

Publisher: Academic Press

Annual Review of Heat Transfer (Vol 8)
Chang-Lin Tien (editor)
Publisher: Begell House

Boiling Heat Transfer and Two-Phase Flow (Series
in Chemical and Mechanical Engineering)

L.S. Tong, Y.S. Tang

Publisher: Taylor and Francis

Computational Fluid Mechanics and Heat Transfer
(Series in Computational and Physical Processes in
Mechanics and Thermal Sciences)

John C. Tannehill, Richard H. Pletcher, Dale A.
Anderson

Publisher: Taylor and Francis

Gasliquid Flow and Heat Transfer
G.F. Hewitt, P.B. Whalley
Publisher: Elsevier Science

Handbook of Heat Transfer
W.M. Rohsenow, J.P. Hartnett, Y.I. Cho (editors)
Publisher: McGraw-Hill

Handbook of Thermal Conductivity: Inorganic
Compounds and Elements (Vol 4)

Carl L. Yaws

Publisher: Gulf Publishing Co.

Heat Transfer
H.S. Winterton
Publisher: Oxford University Press

Heat Transfer (Schaum’s Outline Series)
J.P. Holman
Publisher: McGraw-Hill

Heat Transfer in Condensation: Proceedings of
Eurotherm Seminar (47)

R. Vidil, C. Marvillet (editors)

Publisher: Elsevier

Heat Transfer in Fluidized Beds
Wirth
Publisher: Chapman

Heat Transfer in Food Cooling Applications (Series
in Chemical and Mechanical Engineering)
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Ibrahim Dincer
Publisher: Hemisphere

Heat Transfer Practice with Organic Media
Walter Wagner
Publisher: Begell House

Intermediate Finite Element Method: Fluid Flow
and Heat Transfer Applications

Juan C. Heinrich, Darrell W. Pepper

Publisher: Taylor and Francis

International Encyclopedia of Heat and Mass
Transfer

G.F. Hewitt, G.L. Shires, Y.V. Polezhaev, Iu. V.
Polezhaev (editors)

Publisher: CRC Press

An Introduction to Mass and Heat Transfer: Prin-
ciples of Analysis and Design and Introduction to
Fluid Dynamics: Principles of Analysis and Design
Stanley Middleman

Publisher: Wiley

Introduction to Thermal Sciences: Thermodynamics
Fluid Dynamics Heat Transfer (2nd ed.) and Tables
of Thermodynamic and Transport Properties

R.E. Sonntag, C. Borgnakke, C.H. Wolgemuth,
R.E. Henderson, F.W. Schmidti

Publisher: Wiley

Microscales of Turbulence: Heat and Mass Transfer
Correlations

V.S. Arpaci

Publisher: Gordon and Breach

Microscale Energy Transport (Series in Chemical
and Mechanical Engineering)

C.L. Tien, A. Majumdar, F.M. Gerner (editors)
Publisher: Taylor and Francis

Proceedings of the 32nd National Heat Transfer
Conference, Baltimore (Vols 1-11)
Publisher: ASME Press

Turbulence, Heat and Mass Transfer 2: Proceedings
of the Second International Symposium on Turbu-
lence, Heat and Mass Transfer, Delft, The Nether-
lands

T.W. Peeters, K. Hanjalic (editors)

Publisher: Coronet Books

2. Conduction

Conduction heat transfer is reviewed in this section.
The relevant subcategories appearing include the fol-
lowing subtopics: contact conduction/contact resistance
and conductivity; composite or heterogencous media
and materials processing; laser and pulse heating, heat
waves and applications; conduction in solids of arbi-
trary geometries; modeling and simulation, and exper-
imental studies; thermomechanical issues; inverse
problems; conduction—convection and flow effects;
microelectronic heat transfer; and specialized and mis-
cellaneous applications.

2.1. Contact conduction/contact resistance and
conductivity

The papers appearing in this subcategory deal with
estimation of thermal conductivity, issues encompass-
ing contact conduction and resistance and heat trans-
port issues due to various aspects of heat conduction.
Those dealing with thermal conductivity estimation
and related issues appear in Refs. [1A,3A,5A,7A,13A].
The treatment of contact conduction and contact re-
sistance in isotropic and composite materials including
theoretical, experimental and modeling studies appear
in Refs. [2A,4A,6A,8A—-12A,14A].

2.2. Composite or heterogeneous media and materials
processing

A study dealing with thermal diffusion in periodic
multilayers with application to iron/copper multilayers
appears in Ref. [15A]. The effective thermal conduc-
tivity of nonlinear composite media with contact resist-
ance is described in Ref. [17A], and the influence of
periodically layered material structure on frictional
temperature during braking appears in Ref. [I8A].
That related to materials processing and conjugate
transport in polymer melt flow through extrusion dies
is described in Ref. [16A].

2.3. Laser and pulse heating, heat waves and
applications

There appears to be an increased research activity in
this subcategory this year. Those dealing with heat
transfer mechanisms during short pulse laser heating
of thin films, laser-flash measurements on ceramic ma-
terials, quantum conductance and diffusion of nano-
structures, a picosecond time-resolved transient grating
method for heat detection, modeling of free boundary
problem to laser fusion and estimation of temperature
distribution in pumped Ti sapphire lasers, impact of
nucleation density on thermal resistance, and various
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analysis with applications to solids and alloys appear
in Refs. [19A,20A,24A,27A,29A,31A,32A,34A-38A].
Issues encompassing hyperbolic nature of heat propa-
gation and heat waves appear in various studies in
Refs. [21A-23A,25A,26A,28A,30A,33A].

2.4. Heat conduction in solids of arbitrary geometries

The study of shape factors of conduction in a mul-
tiple channel slab and the effect of nonuniform tem-
peratures is described in Ref. [39A]. The prediction of
internal temperature response to conduction heating of
odd-shaped solids appears in Ref. [40A] and the effect
of pin fin arrangement on endwall heat transfer
appears in Ref. [41A]. The enhancement of boiling
heat transfer using wetting liquids with pressed-on fins
at low contact forces is described in Ref. [42A].

2.5. Modeling and simulation and|or experimental
studies

As usual, this subcategory almost always enjoys a
wide variety of activity across a broad range of topics
to include: development of mathematical models, nu-
merical simulations employing finite element, finite
difference, boundary element and the like, and analytic
studies and/or experimental validations where feasible.
From the numerical simulation standpoint, the devel-
opments are either contributions to numerical aspects
dealing with conduction heat transfer or applications
of existing techniques to investigate various aspects of
heat conduction. Both steady and unsteady situations
and the effects of boundary conditions are addressed
from a variety of viewpoints and situations. All these
appear in Refs. [43A—80A].

2.6. Thermomechanical problems

The influence of temperature in structures and ma-
terials is an important aspect in the development of
advanced materials, structural integrity and design.
Multiple circular inclusions in plane thermoelasticity
are described in Ref. [81A]. The use of nonlinearities
for improved stress analysis by thermoelastic tech-
niques is reviewed in Ref. [82A]. A state-space
approach to magneto-thermo-elasticity with two-relax-
ation times is studied in Ref. [83A]. Other papers deal-
ing with transient deformation and stresses of a clay
slab during drying, a plane problem of thermo elas-
ticity with nonideal thermal contact between a die and
a half space, stability of thermoelastic contact of two
layers of dissimilar materials, thermostructural analysis
of rotationally symmetric fibrous composite structures,
thermoelastic stress analysis under nonadiabatic con-
ditions, monitoring of transient temperature and ther-

mal stresses in pressure components of steam boilers,
and a one-dimensional transient thermal stress problem
for nonhomogeneous hollow circular cylinder appear
in Refs. [84A—90A].

2.7. Inverse problems and applications

The papers appearing in this subcategory range from
modeling of inverse heat transfer due to conduction to
engineering applications addressing inverse issues given
specific data or conditions. These appear in Refs.
[91A-100A].

2.8. Conduction—convection and flow effects

A study of unsteady conjugate mixed convection
flow and heat transfer between co-rotating discs
appears in [101A].

2.9. Microelectronic heat transfer and applications

Improving heat transfer from a flip-chip package is
described in [102A]. An integrated thermal analysis of
indirect air-cooled electronic chassis appears in [103A]
and conjugate heat transfer with buoyancy effects from
micro-chip sized repeated heaters is studied in [104A].

2.10. Specialized and miscellaneous applications

A variety of specialized and miscellaneous appli-
cations over a broad range of subject matter dealing
with heat transfer due to conduction have been investi-
gated and appear in [105A—136A].

3. Boundary layers and external flows

The papers on boundary layers and external flows
for 1997 have been categorized as follows: flow influ-
enced externally, flows with special geometric effects,
compressible and high-speed flows, analysis and model-
ing techniques, unsteady flow effects, flows with film
and interfacial effects, and flows with special fluid
types and property effects.

3.1. External effects

Papers which focus on external effects document the
influence of streamwise pressure gradient [12B,13B],
streamwise pressure gradient with high freestream tur-
bulence intensity [11B], and high freestream turbulence
intensity with concave curvature [5B] on turbulent
boundary layer heat transfer. Several studies showed
the effects of embedded vortices. In one, the vortices
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were made with embedded generators [3B] and in
another the vortices were created with an impinging
cross-flow [7B]. The effect of a vortex flow on a droplet
within it was documented [6B]. The droplet—vortex in-
teraction was significant in its influence of the droplet
convective heat transfer. The effect of an acoustic field
on droplet heat and mass transfer [I0B] was such that
acoustic oscillations decreased the mean terminal vel-
ocity of the droplets and increased heat and mass
transfer accordingly. Shock wave effects on the residual
energy level in repeating high-energy laser beams were
evaluated [14B]. The effects of gravity waves on turbu-
lence in a stratified medium, with associated modeling
implications, were discussed [9B]. The model coeffi-
cients in the heat flux equation were modified. The
effect of gravity on forced convection cooling of elec-
tronic packages was assesses [8B] and the influence of
an electric field on spheroidal drops was computed
[4B]. The two final boundary condition effect studies
dealt with flow over a back-step. In one, the effect of
spatially varying thermal boundary conditions on a
turbulent flow was assessed [2B] and in the other, the
effect of an orthotropic porous floor segment on a
laminar flow was quantified [1B].

3.2. Geometric effects

Several papers focused on geometrical effects on
heat transfer. One was with heat transfer from a mov-
ing elliptical cylinder [17B] and another modeled an
isothermal sphere [15B]. Two papers dealt with the
three-dimensional (3D) flow in the region where a
cylinder meets an endwall [30B,38B]. The effects of the
large-scale, periodic unsteadiness arising from vortex
shedding were discussed. Several papers focused on
heat exchanger geometries; from parallel plates
[21B,39B] to staggered plate optimization [22B], and
plates of non-uniform lengths aligned at angles to the
flow direction [36B]. Several of the papers in this cat-
egory showed the influences of items which were
attached to the surface, ranging from delta-wings
[23B], to dimples [35B], protruding strips [18B] or ribs
[24B], riblets [20B], and 3D roughness elements [34B].
In one case, the roughness was on the leading edge of
a plate and the effect was on laminar-to-turbulent tran-
sition [29B]. Other geometric studies were on the
effects of hills and valley on atmospheric flow heat and
mass transfer [31B], and large, 3D elements simulating
electronic modules [16B,28B]. Several papers dealt with
impinging jet flow and heat transfer. Two were planar
jets [26B,32B] and one was a circular jet with a con-
fined exit flow [33B]. One paper numerically simulated
the thermal dispersion of a line heat source [37B]. Sev-
eral of the more specific geometries under study were a
linear turbine cascade [25B], a compressor spool and

cavity flow [27B], and air filtration through fiberglass
insulation [19B].

3.3. Compressibility and high-speed flow effects

In this category, there were papers on shock—shock
interaction [42B], shocks at a compression corner [51B]
and film cooling introduction to a Mach 3 mainstream
[41B]. Papers dealing with fluid behavior included a
study of rarefied heat transfer [40B], dissociation [44B]
and general nonequilibrium behavior [46B,49B]. The
latter showed the effects of a contaminant, such as
water vapor, on the vibrational relaxation of nitrogen
and oxygen. One paper presented measurements of
Gortler-type vortices in reattaching flows [45B] and
another discussed the analogy between turbulent
momentum and heat transport in compressible flows
[SOB]. Others dealt with imposed effects, such as sur-
face roughness [43B], applied magnetic fields [52B] and
an adiabatic thermal boundary condition [48B]. In a
similar paper to the latter, the effect of Prandtl number
on recovery factor was analyzed [53B]. Finally, the
effect of a variable density was computed, as applied
to internal combustion engine flow and heat transfer
[47B].

3.4. Analysis and modeling

A general review of turbulence modeling was pre-
sented [56B]. More specific modeling of turbulent flows
was applied to two-equation fluid mechanics modeling
of a backstep flow and heat transfer situation [54B], a
two-equations thermal model was applied to an
impinging jet flow [60B] and a two-parameter thermal
lattice model with a controllable Prandtl number [57B]
was applied for general convective heat transfer calcu-
lations. Modeling of the effects of rotation was dis-
cussed [55B]. Analyses of conjugate heat transfer
included flow over a heated strip [58B] and over a thin
plate [61B]. Group theory analysis was applied to a
horizontal moving plate [62B] and techniques were
proposed for dealing with Bingham flows [59B].

3.5. Unsteady effects

Unsteadiness and stability papers included one on
transition in hypersonic boundary layers [67B], another
on the temperature effects on linear stability theory
[65B] and a third on the growth of Rayleigh-Taylor
cells [70B]. Forced flow studies included cases of a
forced laminar wall jet [68B], an oscillating flat plate
[69B] and a pulsatile flow in a straight tube [63B]. The
latter showed an increase in heat transfer rates with
pulsation amplitude, but a decrease with pulsation fre-
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quency. One paper presented experiments on a round
jet to show the effects of oscillations induced by a cav-
ity resonance [72B] while another discussed the effects
on heat transfer of surface oscillations from liquid/gas
interface movement [64B]. Finally, a conjugate heat
transfer analysis was given for unsteady heating of a
sphere in Stokes flow [66B] and an analysis was pre-
sented for the unsteady heat transfer of an expanding
cylinder in cross-flow [71B].

3.6. Films and interfacial effects

Flows in this category included one on heat transfer
to a rivulet [77B], another giving the temperature field
variation of a sphere coated with a thin liquid film
[75B], a third giving the effects of conduction through
a wavy film [74B] and a fourth on the effects of intense
heating to a falling film [73B]. The unsteady rocking
effect on free-surface mixing was presented for a par-
tially-filled container [76B]. A rocking frequency for
optimum mixing was found.

3.7. Effects of fluid type or fluid properties

Merk—Chao series expansion [80B] and modeling
with viscous dissipation [82B] were applied for comput-
ing the thermal boundary layer behavior of a non-
Newtonian fluid on a stretching sheet. The effects of
fluid viscoelastic behavior were discussed for a wedge
flow [81B] where it was found that the heat transfer
rate was greatly affected by the elastic parameter. A
multicomponent coupling effect was shown to be
needed to compute transport in a three-dimensional
stagnation flow of a multicomponent mixture [83B].
Convective heat transfer was computed for an electri-
cally-conductive fluid at a stretching surface [84B]. Sev-
eral papers dealt with convection in flows with
particles from coarse particles affecting the near-wall
heat transfer [79B], to spherical aluminium particles
being heated in carboxymethylcellulose solutions [78B],
to air laden with spores [85B].

4. Channel flows

4.1. Straight-walled ducts including microchannel flows

A number of studies were conducted in straight-
walled ducts having a variety of cross sectional shapes.
A fully developed duct flow with and without heat
transfer was simulated numerically using an efficient
scheme which performed computations on a ‘slab’ of
cells [12C]. An anisotropic k—¢ turbulence model was

employed to investigate turbulent heat transfer in a
Couette flow [21C]. An extended theoretical model was
developed for low molecular Prandtl number fluids,
following the formation of Kays and Crawford [23C].
The effect of viscous dissipation on the asymptotic
behavior of laminar forced convection in circular tubes
was examined [24C]. The flow and temperature field of
a turbulent flow in a square duct is documented exper-
imentally using fluctuating temperature measurements
[7C]. Temperature profiles were calculated for Prandtl
numbers between 0.1 and 2400 in a channel where one
wall was heated and the other was cooled [16C]. Three
electrically heated triangular ducts were used to simu-
late the thermal behavior of turbulent air flows
through triangular passages [10C]. Microscale heat
transfer studies have increased considerably in fre-
quency in the literature. High-speed flow in microchan-
nels was computed at high Knudsen number [15C].
Electrokinetic effects were examined in a microchannel
between two parallel plates [14C]. A linear approxi-
mation of the Poisson—Boltzmann equation was used
to describe the EDL field in a microchannel [13C]. Ex-
periments were performed to investigate the heat trans-
fer characteristics of impingement flow of transformer
oil and 3M fluorinert liquid FC-72 [26C]. The effects
of compressibility and rarefaction were studied in gas
flows in microchannels [9C]; similar effects were con-
sidered in smooth microtubes [SC]. The transient re-
sponse of microchannel heat sinks in a silicon wafer
were computed [18C]. A numerical study of the heat
transfer characteristics of superfluid helium was investi-
gated in capillary channels [20C]. Forced convection in
circular ducts with slug flow and viscous dissipation
was analyzed [1C]. A fast and dependable numerical
method was used to solve the fully developed hydro-
dynamic and thermal laminar flow in singly connected
cross-sections [3C]. Steady-state heat transfer in an
equilateral triangular channel was studied using a 3D
model [4C]. The secondary motion caused by the Lor-
entz force was investigated numerically in a plane
channel [6C]. The combined forced and natural con-
vection in a vertical plane channel was simulated; a
series of direct numerical simulations was employed
[8C]. Mixed convection was also studied in a slightly
inclined rectangular duct [11C]. An experimental inves-
tigation considered the influence of acoustic excitation
on the heat transfer over a flat plate [17C]. The role of
partial inlet blockage on high-velocity flow in a thin
rectangular duct was considered [19C]. Relaminariza-
tion associated with highly heated gas flows was inves-
tigated numerically [22C]. The heat transfer to
metallic-liquid flows from a cluster of vertical parallel-
plate channels was examined [2C]. Heat transfer aug-
mentation using a porous convection-to-radiation con-
verter was experienced in a circular duct [25C].
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4.2. Irregular geometries

Ducts having unusual cross-sections or streamwise
variations in cross section are considered in this section
of the review. Integral transforms were used to exam-
ine the generic issue of complex channel geometries
experiencing elliptic flow [27C]. Heat transfer in a
spirally fluted annuli was studied for laminar, tran-
sitional and turbulent flow [30C]. Superfluid turbulence
was investigated in converging and diverging rectangu-
lar channels [31C]. The passageway within a turbine
blade cascade was considered using a two-equation
turbulence model [32C]. The heated normal plate
placed within a channel was studied using numerical
methods [33C]. The influence of local flow character-
istics on heat transfer in cowled finned systems was
examined experimentally [34C]. A paper provided the
results of a numerical study on the bayonet tube
during laminar—turbulent transition for air flow [35C].
Composite correlations were presented for convective
heat transfer from arrays of 3D obstacles; experiments
were conducted [36C]. Free convective flow for lami-
nar, 2D divergent channels with isothermal boundary
conditions was numerically analyzed [37C]. One paper
examined the irreversibility associated with fully devel-
oped heat transfer and fluid friction through singly
connected ducts [38C]. The Reynolds-averaged
Navier—Stokes equations were computed for flow and
heat transfer in a pipe with wall suction [39C]. The
effects of varying the rib geometry, the rib configur-
ation, and the channel wall boundary conditions on
heat transfer in turbine blades was investigated [40C].
One paper describes the experimental examination of
the pressure drop and heat transfer of the flow in con-
vergent and divergent ducts of rectangular cross sec-
tion [41C]. The turbulent Couette flow in concentric
annuli was numerically studied; the inner cylinder was
slightly heated [42C]. Three-dimensional measurements
of the mean velocity field in a square cross-section,
curved duct flow, and the associated heat transfer were
studied [43C]. A third-order finite difference method
was used to study the buoyancy induced vortex flow in
a forced air flow through a bottom heated plane chan-
nel [44C,45C]. The convective heat transfer in a rec-
tangular packed duct was studied with asymmetric
wall temperatures [28C]. The bifurcation structure of
thermohaline-driven flows was studied using the Bous-
sinesq model in a two-dimensional rectangular basin
[29C].

4.3. Finned and profiled ducts

Extended surfaces provide a rich collection of fluid-
thermal phenomena for heat transfer augmentation; a
variety of experimental and numerical studies appeared

in the literature. Measurements of the flow field and
thermal field were reported for a flow in a periodically
ribbed duct [46C]. The heat transfer near the leading
edge of a gas turbine blade due to rib-roughened chan-
nels was considered [70C]. The steady compressible vis-
cous flow of a high speed gas in a square channel with
one rib-roughened wall was computed using a 3D
solver [47C]. The role of plate-fin heat sinks for
impinging flow was studied in air [48C]. One study
considered the single-phase heat transfer characteristics
in single-grooved and cross-grooved micro-fin tubes
[49C]. The heat transfer inside a square ribbed en-
closure was studied to mimic the reciprocating motion
in marine diesel engines [SOC]. The convective heat
transfer was studied in a rectangular duct with drop-
shaped pin fins [S1C]. An isothermal analysis was con-
ducted on a manifold microchannel heat sink [52C].
Ribbed turbulators were used to augment heat transfer
in a two-pass square channel [53C]. Experiments were
performed to determine the characteristics of turbulent
flow inside circular finned tubes equipped with longi-
tudinal fins interrupted in the streamwise direction
[54C]. Heat transfer and fluid flow over a row of in-
line cylinders placed between two parallel plates were
studied numerically [55C]. A numerical investigation of
laminar forced convection was conducted in a three-
dimensional channel with a baffle in the entrance
region [56C]. An electrochemical mass transfer tech-
nique has been employed to calculate values of the
local transfer coefficients within a corrugated plate
heat exchanger channel [57C]. A numerical study is
presented for the heat transfer enhancement in a hori-
zontal tube due to the insertion of an adiabatic plate
[58C]. The effect of slit ribs on heat transfer and fric-
tion in a rectangular channel is investigated experimen-
tally [59C]. Two-dimensional laminar flow and heat
transfer in a channel with periodic grooves simulating
electronic components were computed by solving the
Navier—Stokes and energy equations using a high-
order finite difference scheme [60C]. The effect of ribs
with holes on heat transfer in a square channel is
examined experimentally [61C]. An investigation deter-
mined the heat transfer coefficients on both a horizon-
tally and vertically orientated simulated printed circuit
board [62C]. Experiments were conducted to determine
the local heat transfer performance in a rotating
single-pass passage with ribs normal to the flow [63C].
Forced convective heat transfer from a micro-finned
tube surface to a fluorocarbon liquid FX3250 was
studied experimentally [64C]. A two-pass rib-roughened
channel with a sharp 180-degree turn was studied;
both friction factor and heat transfer coefficients were
evaluated [65C]. Three transport-type turbulence
models were compared in rib-roughened channels
[66C]. An experimental investigation was carried out
for fully developed turbulent flow in a rectangular duct
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with expanded metal mesh as artificial roughness
[67C]. A numerical simulation was done on the flow
and the thermal field around a plate fin array subjected
to a uniform flow [68C]. The thermal-hydraulic charac-
teristics in a spacer-ribbed annular fuel channel for
high-temperature gas-cooled reactors were analyzed
numerically [69C]. Local heat transfer distributions
and pressure drop in a smooth circular tube with
twisted tape inserts and axially interrupted ribs were
investigated [71C].

4.4. Periodic flows, secondary flows and entrance effects

Secondary motion and heat transfer in curved tubes
were simulated numerically [§1C]. Experiments on con-
vective heat transfer in a rectangular channel with a
sharp 180° turn were conducted to clarify the local
heat transfer characteristics [83C]. Experiments were
carried out to examine the heat transfer in air, water
and ethylene glycol in helically coiled pipes [99C]; a
generic study of flow and heat transfer behavior due to
centripetal acceleration was also found in the literature
[91C]. A fully elliptic numerical study was carried out
to investigate three-dimensional turbulent developing
heat transfer in helically coiled pipes with finite pitch
[87C]; entrance region effects were also considered
[88C]. The temporal and spatial characteristics of ther-
mal pulses travelling in conduits of finite wall conduc-
tivity were studied using multiple time scale expansion
[86C]. The turbulence structure of the liquid phase
near a wavy gas—liquid interface was investigated in a
stratified rectangular duct [89C]. Pulsatile flow in a
tube with constant heat flux was treated analytically to
determine the heat transfer rate and the affects of
Prandtl number and pulsatile frequency [90C]. Fluid
mixing and mass transfer in cavities with time-periodic
lid velocity were examined numerically [92C]. Numeri-
cal quadrature was used to solve the conjugate heat
exchange problem [93C]. The heat transfer and fluid
flow in a pipe with a sinusoidally wavy surface was
studied numerically [94C] and experimentally [95C].
One study focused on developing low-dimensional
models for transitional forced convective heat transfer
in a periodically grooved channel [96C]; triangular ver-
sus sinusoidally varying channels were compared
[97C]. The fully developed region of a horizontal circu-
lar straight tube with reentrant, square-edged, and
bell-mouth inlets under isothermal and nonisothermal
flow conditions was examined [98C]. A study demon-
strated that at high Reynolds numbers, two-dimen-
sional simulations significantly overpredict the heat
transfer and other turbulence quantities [100C]. The
dual influences of curvature and buoyancy were stu-
died in a heated horizontal curved tube [80C]. One
paper examined the two-dimensional supersonic

unsteady flow in a convergent—divergent duct with
heat addition [85C]. Detailed experimental results on
flow resistance and heat transfer of regenerator wire
meshes of a Stirling engine with oscillatory flow were
found [84C]. Various forms of the Nusselt number are
analyzed in pulsatile pipe flow [82C]. A numerical
study is performed on the fully developed forced-con-
vection heat transfer in a grooved channel with a
heated lower plate [79C]. Unsteady heat transfer for
fully developed laminar flow with a parabolic velocity
profile through a parallel-plate channel, subjected to
sinusoidally varying inlet temperature was considered
[78C]. The concept of applying a prescribed oscillation
to viscous fluids to aid or increase flow is examined
[77C]. A numerical simulation of vortex shedding
phenomenon in a channel with flow induced through a
porous wall was undertaken [75C]. The heat transfer in
high speed two-stroke engines was examined for differ-
ent transfer channels [76C]. An extension of the gener-
alized integral transform technique was used to
investigate the forced convection inside a circular duct
[74C]. The Graetz problem extended to include slip-
flow was considered for Knudsen numbers ranging
between 0 and 0.12 [73C]. Slug flow forced convection
in a circular duct is studied; viscous dissipation is ana-
lyzed in the thermal entrance region [72C].

4.5. Non-Newtonian flows

The asymptotic behavior of the temperature field for
the laminar and hydrodynamically developed forced
convection of a power-law fluid which flows in a circu-
lar duct was studied [101C]. The problem of the inter-
action between viscous heating, heat transfer and flow
in Couette rheometers was investigated [102C]. Con-
stant temperature 3D mixed convection was studied
for flow within a horizontal duct [103C]. A new tech-
nique using separation of variables and spectral de-
composition was used to study the entrance region of
a power-law fluid [104C]. The nonisothermal extrusion
of viscoplastic fluids with wall slip was modeled ana-
Iytically [105C]. The laminar flow heat transfer to vis-
cous power-law fluids in a double-sine duct was
computed using a Galerkin approach [106C]. The ther-
mally fully developed and thermally developing lami-
nar flow of a Bingham plastic in a circular pipe were
studied analytically [108C] and numerically [107C].
Flow patterns and heat transfer coefficients were
obtained for the fully developed flow of viscoelastic
liquid flowing laminarly inside ducts of rectangular
cross sections [109C]. Heat transfer enhancement in
laminar flow of viscoelastic fluids through rectangular
ducts was examined [110C]. The heat transfer problem
that occurs during the laminar flow of a Herschel—-
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Bulkley fluid through the entrance region of tubes is
studied [111C].

4.6. Miscellaneous duct flows

An experimental research program was undertaken
to examine the influence of large-scale high-intensity
turbulence on vane heat transfer [112C]. The method
for numerical integration of the two-dimensional
Navier—Stokes and Euler equations was extended to
the solution of problems of internal aerodynamics
[113C]. A constructal-theory network of conducting
paths is used for cooling a heat generating volume
[115C]. Mean values of the convective heat transfer
coefficient for two porous structures of the rotor of a
heat regenerator were measured for horizontal and ver-
tical positions of the axis [116C]. The heat exchange
through the walls of an exhaust system was examined
from the standpoint of exergy analysis [117C]. An ex-
perimental study of laminar heat transfer in a one-por-
ous-wall square duct with suction was conducted
[118C]. The turbulent pipe flow in a transverse mag-
netic field was analyzed numerically [119C]. The heat
transfer augmentation promoted by vortical structures
in closed channels under the influence of a magnetic
field was investigated experimentally [120C]. The circu-
lar Couette flow of temperature-dependent materials
was treated using an asymptotic solution in the pre-
sence of viscous heating [123C]. The rollover phenom-
enon was studied in a stratified tank of liquid natural
gas [114C]. The thermal behavior of three vertical
inline heaters placed in narrow channels and cooled by
one of two dielectric fluids was experimentally studied
[121C]. The internal flow of pure vapor experiencing
film condensation on the bottom wall of an included
channel and the inside wall of a vertical cylinder were
studied [122C]. Local and mean heat transfer coef-
ficients in bubbly and slug flow were examined under
microgravity conditions [124C]. A review of the
author’s collective work in the field of two-phase flow
modeling was also found in the literature [125C].

5. Flow with separated regions

This section of the review will summarize papers
appearing in the literature which have examined flows
experiencing rapid changes in geometry leading to sep-
aration. We begin with a collection of papers consider-
ing the flow and heat transfer characteristics
experienced downstream of a sudden expansion. The
incompressible laminar flow of air and heat transfer in
a channel with a backward-facing step was studied for
steady cases and for pulsatile inlet conditions [25D].
The laminar flow of a Newtonian fluid was examined

numerically in an axisymmetric pipe expansion using a
finite-volume approach [19D]. A separated flow model
was developed and applied to a vertical annular two-
phase flow [8D]. Particle velocity and concentration
statistics were measured in a vertically downward
planar sudden expansion flow for large-eddy particle
Stokes numbers [7D]. Numerical simulations of
Navier—Stokes equations were performed for incom-
pressible flow inside a channel with a 3D backward-
facing step [SD]. One study predicted a variety of lami-
nar flows experiencing a backward-facing step con-
figuration; primary focus was on particle-laden flows
[1D]. The fluid flow characteristics within a recirculat-
ing zone for a backward-facing step with uniform nor-
mal mass bleed were studied [27D]. A number of
papers focused on the separated flow and heat transfer
of bluff objects. Experiments were conducted to evalu-
ate the unsteady behavior caused by a streamwise cav-
ity in the nose of a blunt body [28D]. A series of
experiments were performed to investigate the motion
of either horizontal or vertical oscillations of a long
right cylinder in a linearly stratified fluid [26D]. The
turbulent flow in closely spaced staggered tube bundles
was investigated numerically [23D]. Two-dimensional
laminar flow and heat transfer through an array of
parallel flat plates with finite thickness was studied nu-
merically [20D]. A review of recent experimental and
computational studies focused on blunt body forebody
and wake flows was presented, with an emphasis on
rarefied flows [16D]. Numerical studies of bluff-body
wakes in a turbulent stream were compared to exper-
imental results [13D]. The heat transfer characteristics
and flow behavior of cross flow over a transversely
oscillating cylinder were investigated numerically [3D]
and experimentally [4D]. A direct numerical simulation
of the rapid separation and reattachment of the turbu-
lent boundary layer on a flat wall was presented [24D].
A numerical study was carried out to investigate the
two-dimensional turbulent flow and heat transfer in
the liquid stainless-steel-filled wedge-shaped cavity
formed between rollers [22D]. An algebraic heat flux
model was applied to predict turbulent heat transfer in
separated and reattaching flows [21D]. The turbulent
near wake of a two-dimensional body influenced by a
vortex shedding-type unsteadiness due to a fixed separ-
ation on one side has been measured by a direction-
sensitive, multicomponent, split-film probe [18D]. Two-
equation turbulence models for velocity and tempera-
ture fields were developed to calculate wall shear flows
under various flow conditions [17D]. The wall shear
stress and turbulence features in swirling decaying flow
were analyzed near the inner cylinder of a cylindrical
annulus fitted with a tangential inlet [15D]. A global
approach was used to compute the unsteady separated
flow in two dimensions [14D]. An advanced finite
volume code was used to obtain an enhanced partial
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understanding of hot gas ingress heating of a generic
turbine wheelspace cavity [12D]. One paper presented
numerical results of the flowfield with a single jet of
cold liquid entering horizontally at the bottom of a tall
tank initially filled with hotter liquid [11D]. The hyper-
sonic flow of carbon dioxide and air around a sphere—
cone Mars entry vehicle were computed [10D]. Pulsed-
wire measurements of mean velocity and Reynolds
stresses have been made in a spanwise-invariant, three-
dimensional separated flow [9D]. Heat transfer was
studied in pure critical fluids surrounded by finitely
conducting boundaries in microgravity [6D]. The
steady axisymmetric flow in and around a deformable
drop moving under the action of gravity was studied
by solving the nonlinear free-boundary problem [2D].
A numerical investigation was conducted to study the
three-dimensional pulsatile flow characteristics in a
symmetrical bifurcation with a branch-to-trunk ratio
of 2 and a branching angle of 60° [29D].

6. Heat transfer in porous media

Research on heat and mass transfer in porous media
continues to expand in several directions, with much
emphasis being placed on developing a predictive
model of convective transport in packed and fluidized
beds and resolving different approaches in the formu-
lation of the equations of change for stationary media.
Numerical modeling dominates the literature, as has
been the case for the past several years. A general
review of single phase, macroscale heat transport has
been presented by Batycky and Brenner [2DP].

Several basic studies are noteworthy for their funda-
mental nature and because they cut across the divisions
chosen for this literature review. These include a Sec-
ond Law analysis of heat, mass and momentum trans-
fer in packed beds [7DP] and the development of the
equations describing coupled processes and the deter-
mination of transport coefficients [1DP,9DP,10DP]. A
derivation of the equations and constitutive coefficients
pertaining to thermal consolidation in soils was devel-
oped based on the conservation laws applied at the
microscale and an averaging method based on multi-
scale perturbation expansions [4DP,5DP]. Liquid flow
correlations for ordered particles in packed beds were
developed based on flow patters and velocity par-
ameter for thin viscous films over complex surfaces
[12DP]. Flow over a bank of tubes was modeled as a
non-Darcy flow in porous medium [6DP].

Heat transfer at the boundary between a porous
medium and a homogeneous fluid was developed from
the flux jump conditions, and the results appear to
have important implications for the flux between the
solid and fluid phases of the porous medium [11DP].

Phase front propagation with moisture diffusion was
theoretically treated for crystallization in one-dimen-
sional systems [3DP]. An approximate method for pre-
dicting the interactions of conduction, convection and
radiation in packed beds and are a finite amplitude
analysis of compressible gas flow in porous media were
also developed [SDP,13DP].

6.1. Property determinations

Determination of the effective properties of both
saturated and unsaturated media is a fundamental pro-
blem ultimately related to the structure of the matrix
and the assumptions that underlie the averaging of the
conservation equations. One study has focused on the
porosity distribution near a solid boundary [17DP]. A
numerical approach to the determination of the effec-
tive thermal properties and the dispersion coefficient
via the two-equation model was presented by [21DP],
and conductive-radiative properties were investigated
for open-cellular materials [16DP]. Thermal conduc-
tivity measurements in unsaturated packed beds were
reviewed for low temperatures in the absence of con-
vective transport [14DP].

The determination of the components of dispersion
coefficients was developed analytically using a line
source, and results were verified experimentally [19DP].
Some encouraging advances in measurement tech-
niques for pulsed bed calorimetry were also reported
[22DP]. The contact resistance between adjacent par-
ticles in moving beds with a stagnant interstitial gas
was identified as limiting factor for heat transfer
[18DP]. Experiments on the effect of shear on convec-
tive heat transfer from a heater immersed in a moving
bed showed that the density adjacent to the wall is a
key factor on overall heat transfer coefficient [20DP].
Heat treatment methods to control the porosity and
permeability of the porous structure in naturally occur-
ring materials were described, along with a characteriz-
ation of the materials so produced [15DP].

6.2. External flow and heat transfer

A variety of studies of forced, mixed and free con-
vective flows in saturated porous media have appeared
during the past year. Relatively few, however, reported
results of definitive laboratory experiments.

Research on forced convection addressed augmenta-
tion of impingement heat transfer via the use of a por-
ous matrix fixed to the surface [29DP,30DP,36DP].
Heat transfer from surfaces imbedded in a saturated
porous media for a variety of heating conditions and
different Newtonian and non-Newtonian fluids was
addressed as well [23DP,34DP]. Mixed convection like-
wise was investigated for Newtonian and non-Newto-
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nian fluids [28DP,33DP,43DP]. The general features of
these studies are to predict via numerical methods the
average and local heat transfer coefficients via sol-
utions for the velocity and temperature fields in a var-
iety of flow regimes and geometries’s.

Free convection for in steady and transient flows on
a flat surface imbedded in saturated porous medium
was theoretically investigated 25DP,26DP,42DP]. Both
power law and Newtonian fluids were considered. The
special case where the medium is thermally stratified
was studied numerically with the major result being
that stratification can have a major effect on the Nus-
selt numbers and that this effect varies with the degree
of stratification [24DP]. The effects of nonuniform tem-
perature distribution on the imbedded surface were
also considered [40DP]. Free convection induced by
heated spheres in an infinite medium was calculated
for the complementary cases of constant wall heat flux
and prescribed wall temperature [31DP,32DP,44DP].

Non-Darcy flows were analyzed for surfaces with
and without mass flux (i.e., transpiration), and some
attention was given to dispersion effects [39DP,41DP]
and viscous dissipation [38DP]. Two phase flow and
heat transfer processes for pool boiling where the
active surface either a porous material or a porous
coating [27DP,35DP]. A special application of a satu-
rated porous medium as heat sink for electronic equip-
ment cooling and the use of an approximate method
to predict dryout heat fluxes were reported [37DP].

6.3. Packed and fluidized beds

Decidedly fundamental and integrative work has
emerged this past year on packed and fluidized beds.
Extensive literature reviews on heat and mass transfer
in packed beds were presented [61DP,64DP] with a
careful assessment of engineering heat transfer corre-
lations. Development of heat transfer correlations over
this extended data base was also carried out. A critical
review was presented of the operational and structural
non-idealities in current models of multi-tube packed
bed reactors [S3DP]. A generalized model for heat
transfer to surfaces immersed in gas fluidized beds was
developed in terms of the effective thermal properties
for the particles and the interstitial gas [72DP]. Par-
ticle-to-gas heat transfer at moderate Peclet number
was modeled successfully for state of minimum fluid-
ization [75DP]. Three methods were developed to
determine the effective emissivity of a gas-particle
suspension in fluidized bed combustors [48DP].

Fixed beds and trickle beds were the focus of several
studies aimed at understanding heat and mass transfer
under periodic operating conditions and when multi-
step reactions are present [49DP,58DP,94DP,95DP].
Predictions were compared with limited, specific exper-

imental data to obtain reasonable verification of math-
ematical models. Heat storage in such packed beds
was the focus of another study where the bed material
experiences melt-freeze cyclic heating [73DP,79DP].
Packed beds of steel particles were also considered as
energy storage systems for solar photovoltaic systems
[57DP].

Fundamental experimental work was carried out on
characterizing the flow patterns in a fluidized bed with
zones of no flow [68DP], and the optimal temperature
distribution for controlling cooling in a packed bed
was investigated [67DP]. Gas holdup and mass transfer
in solids-suspended bubble columns in the presence of
structured packings were experimentally determined
[77DP]. Local heat transfer coefficients around tubes in
a bubbling and three-phase fluidized bed were
measured, and a method to characterize bubble and
particle motion from the components of the transient
signals was proposed [63DP,70DP]. Bubble rise vel-
ocity and suspension viscosity in a liquid—solid fluid
bed were determined via experiments [86DP]. The
effect of surface vibration on heat transfer in a fluid
bed was investigated using a newly developed probe
[56DP]. Circulating fluid beds were characterized with
respect to wall-to-bed heat transfer coefficients, voi-
dage, immersed heat transfer surfaces, riser columns,
and scaling [46DP,60DP,62DP,81DP,839DP,91DP].
Reverse flow reactors were characterized via exper-
iments and analysis [78DP,87DP].

The data base on heat and mass transfer to
immersed surfaces in fluidized beds was refined a bit
for the single cylinder and tube  banks
55DP,76DP,90DP]. One study considered defrosting
characteristics of a horizontal array of cooled tubes
immersed in a very shallow bed [47DP]. Particle
motion in such beds was also the subject of a theoreti-
cal study [82DP]. The understanding of heat and mass
transfer to individual particles in fluid beds was
extended analytically and experimental [SODP,54DP].

A wide variety of applications and special cases were
investigated for both fluidized and packed beds. These
studies have deepened and extended the base of
experimental data and fundamental knowledge of how
fluidized and packed bed systems operate. Drag
reducing polymers were added to a fixed bed to alter
forced convection heat transfer rated [92DP]. The
charring dynamics and temperature profiles in
packed beds of green wood heat fed by an internal
gas were measured [45DP], and a kinetic model for
the continuous pyrolysis of polyethylene in a fluid
bed reactor was developed [52DP]. Evaporation rates
of liquid sprayed into superheated co-current flow of
solid particles and gas was experimentally deter-
mined [59DP]. Augmentation of heat transfer rates
by addition of an inert solvent to a gas—solid
packed bed reactor [71DP], and steam gasification of
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almond shells were studied in a laboratory scale rector
to determine the influence of temperature and particle
size on product year and distribution within the bed
[80DP]. A novel non-isothermal packed bed membrane
reactor was characterized analytically [66DP], and a
catalytic reformer-combustor comprising two intercon-
nected fluidized beds was proposed gas reforming pro-
cesses [74DP]. A solar-heated fluid bed reactor was
demonstrated for the decomposition of methane
[83DP].

Fluidized and packed bed drying processes were
investigated via experiments and numerical investi-
gations. Drying of particles in a vibrating fluidized bed
[5S1DP] was investigated for the falling rate period. A
dynamic hybrid model of thermal dewatering in a flu-
idized bed was developed employing neural network
technique [93DP] and a three-dimensional numerical
model was built upon correlation equations for the
interphase heat, mass and momentum transfer [§5DP].
Fluidized and packed beds were modeled such that
their overall operational costs could be compared on
the same basis [65DP]. A rotary kiln, such as used in
slagging processes, was numerically modeled, and
results were compared with field measurements [8§DP].

Experimental studies were done to determine tem-
peratures profiles within a jetting fluidized bed with a
conical distributor [69DP]. Convective heat transfer in
two-dimensional spouted beds was evaluated in con-
nection with a particle coating process [84DP].

6.4. Porous layers and enclosures

Research on heat transfer in porous enclosures is
dominated by studies concerning horizontal layers, ver-
tical channels, and annular enclosures. The horizontal
layer continues to attracted attention owing to its abil-
ity to yield information of a fundamental nature and
engineering applicability. Environmentally related
studies this past year concern hydrothermal flow in
acquifers [123DP,124DP] and multilayer systems
[115DP,119DP]. Forced convection with free surface
transport was analyzed for channel flow [98DP]. Heat
storage in porous slabs and the stability of flows were
also investigated [106DP,109DP,110DP]. Conjugate
heat transfer problems were solved with both environ-
mental and engineering applications [101DP,108DP].

Investigations of annular flow and heat transfer
focused on pulsating flow, increasing the resistance of
insulating materials using flow structure and eccen-
tricity, and analyzing three-dimensional situations
[97DP,103DP,112DP].

Numerical investigations of free convection in por-
ous layers and low aspect ratio enclosures examined
the effects of inclination, time-dependent heating, heat
sources, and wavy surfaces [96DP,99DP,111DP,

113DP,120DP]. The conjugate natural convection
problem was numerically investigated for two regions
separated by either a horizontal or vertical conducting
wall [104DP,105DP]. Convection in enclosures of high
aspect ratio was investigated to determine effects of
thermal stratification, non-Darcy effects, and flow
structure [100DP,121DP,122DP]. Double diffusive sys-
tems received attention with respect to non-Darcy
effects, boundary conditions, and cavity shape
[107DP,114DP,116DP].

Specialized investigations of heat transfer in porous
media include two-phase flow in porous-channel heat
sinks of the type used in the cooling of electronics
[117DP], and pulsating flow in a pipe partially filled
with a porous medium [102DP]. The effect of ani-
sotropy in two-phase cavity flows was studied numeri-
cally [125DP]. Parametric limits were established on
regimes of free convection in a horizontal porous cor-
ner section with a variety of thermal boundary con-
ditions [118DP].

6.5. Coupled heat and mass transfer

The modeling of coupled heat and mass transfer in
porous media via the coupled energy, species, and
mass conservation equations was of greater interest
during the past year than in recent years. Modeling
studies were derived from fundamental problems posed
for non-saturated porous media, induced stress due to
rapid moisture transport, and transport in hygroscopic
materials [126DP,130DP,140DP,147DP,149DP,154DP].

Situations where phase transients are present have
drawn the attention of modelers as well, and a variety
of process applications motivated investigation of sev-
eral fundamental issues. Modeling of latent and sensi-
ble heat loads, steam generation by ohmic heating in
the matrix, energy storage in packed beds, infiltration
into frozen soils, and capillary porous media
[132DP,156DP,158DP,160DP] were reported.

Transpired surfaces in saturated porous media are
apparently an application where the full range of fun-
damental problems have not been considered. Research
completed in the past year concerned developing closed
form expressions for condensation on an imbedded
plate, natural convection from a surface with opposing
buoyancy effects, natural convection with thermal stra-
tification, and mixed convection with a transpired sur-
face [127DP-129DP,141DP].

Drying processes received both experimental and
theoretical attention during the past year. Materials
that were the focus of research included capillary ma-
terials, porous particulate, e.g., pebble beds and
packed beds, [131DP,133DP,134DP,142DP,143DP,
150DP]. Process-related studies were typified by funda-
mental work on direct contact drying of a porous strip
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[138DP]. Environmentally oriented studies focused on
the effects of ambient conditions, heat generation, de-
formation of unsaturated systems, and solute concen-
tration [137DP,148DP,151DP-153DP,157DP].

Special application-oriented studies in the modeling
of simultaneous reaction and mass transfer during
transformation of a non-porous to porous pellet, mod-
eling of the carbonization process in coke, modeling
the effects of finite deformations in ablating elastomers,
and determining thermal stress during charring
[135DP,136DP,139DP,144DP-146DP,155DP,159DP].

7. Experimental techniques and instrumentation

Many experimental results are cited in other cat-
egories of this review. The purpose of this section is to
identify papers that focus on new or improved exper-
imental measurement techniques or devices that are
useful in experimental studies of heat transfer. The
publications referenced in this section deal explicitly
with some aspect of heat transfer measurement or
other measurements that are applicable to heat transfer
studies.

7.1. Heat flux and heat transfer coefficient
measurements

An eddy covariance system is described to measure
surface heat fluxes and fluxes of momentum, H,O and
CO, [3E]. A system has been developed to measure the
fluid-to-particle heat transfer coefficient [7E]. Surface
convective heat transfer has been measured using
liquid crystals with a three-color system [6E], and on
internal combustion engine components [4E] and gas
turbine engine stator blades [1E]. A thermopile heat-
flow meter has been used as a laser power meter [SE].
The transfer function of a thin-film heat flux sensor
has been determined by analyzing the responses of two
different sensors mounted adjacent to one another
[2E].

7.2. Temperature measurements

A purpose-built, thin, flat thermocouple was
designed for use in solid oxide fuel cells [SE]. GaAs
microbridge thermocouples have been fabricated for
the detection on infrared radiation [10E]. Thermo-
couple temperature measurement errors associated
with catalytic combustion [14E], guard heat loss [17E],
and low frequency noise [11E] have been quantified.
Methods for estimating temperature distributions from
point measurements were presented [16E,19E]. Two
novel calibration techniques for high-temperature fur-
naces were discussed [24E]. Resistance temperature

devices in the form of thin-films [21E], thick-films
[23E] and cold-wires [12E] were described. A number
of articles focused on noncontact optical and pyro-
metric temperature measurement methods
[9E,13E,15E,18E,20E,22E].

7.3. Velocity and flow rate measurements

A review of hot wire anemometry in transonic and
slip flows was presented [32E]. Other velocity measure-
ment methods include an integrating flow sensor with
velocity magnitude and direction capabilities [29E] and
an improved four-hole directional pressure probe
[28E]. Innovations in volumetric flow rate [31E] and
mass flux measurements [27E,30E] were described. An
application of a three-dimensional particle-image velo-
cimetry method was described [26E]. The potential ad-
vantages of Doppler global velocimetry over particle-
image velocimetry for full field flow measurement were
discussed [25E].

7.4. Multiphase flow measurements

A discussion was given why inertialess optical tech-
niques such as holographic interferometry and high-
speed cinematography can enhance understanding of
boiling and two-phase flow phenomena [35E]. Appli-
cations of nuclear magnetic resonance imaging and
electrical impedance tomography applied to multiphase
flows was analyzed [34E]. Discussions of bubble size
measurement [33E] and imaging of transient flows in
trickle-bed reactors [36E] were presented.

7.5. Thermophysical property measurements

Several papers reported methods to measure thermal
conductivity and diffusivity in solids [37E,40E,43E],
anisotropic solids [38E,41E,44E] and in liquid helium
[42E]. Methods of measuring the optical properties of
dielectric, crystalline, particulate solids [39E] and the
emissivities of high-dielectric ceramic composites [45E]
were described.

7.6. Calorimetry

Several applications of differential scanning calor-
imetry were presented [46E,49E,50E,53E]. Applications
of traditional [51E] and micro [48E] reaction calor-
imeters were described. A calorimetric method was
devised to measure the enthalpy of liquid droplets
[S2E]. A barrel calorimeter was applied to trouble-
shooting steam generators [47E].
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7.7. Error analysis and miscellaneous methods

Three papers discussed improved uncertainty esti-
mate methods [55E,58E,61E]. The effect of operating
conditions on the dynamic response of thermal sensors
was analyzed [65E]. The role of sensors in heat treat-
ment was reviewed [S6E,57E]. Several papers described
various applications of thermal measurement tech-
niques and sensors [54E,59E,60E,62E—64E].

8. Natural convection — internal flows
8.1. Fundamental studies

A limited number of fundamental studies of free
convection in enclosed geometries and fluid layers were
published in the past year. Studies of the Rayleigh—
Benard problem and its extensions include surface ten-
sion driven instability and convection and the effect of
surface waves on heat transfer [4F—6F,9F,10F]. An
interesting study using a Hele—Shaw cell and concen-
tration driven convection reports the dynamics, struc-
ture, and scaling of solutal plumes generated in the
flow [3F]. A numerical study of the optimization of
entropy generation in an inclined cavity was reported
[2F]. The interaction of convection and thermal radi-
ation in a square enclosure was also considered [1F].

Metallurgical applications appear as fundamental
studies involving the Soret effect and physical models
of alloy systems with a miscibility gap [7F,8F]. The
effect of a modulated gravity field on the stability of a
viscoelastic fluid layer heated from below was investi-
gated analytically [11F].

8.2. Heat-generating fluids

A primary motivation for the continuing study of
free convection in heat generating fluids is the applica-
bility of such system to the molten core retention
problem for accident scenarios connected with nuclear
fission reactors. Laboratory studies on semi-scale
models and direct numerical simulations have appeared
this past year [12F,13F,16F]. Prandtl number effects in
such systems are also under study both numerically
and experimentally [14F]. On a very fundamental level,
the stability and transient convection problems have
received attention for a constant Prandtl number, in a
two-dimensional cavity [15F,17F].

8.3. Thermocapillary flows
Thermocapillary flows wunder free convection

received some attention, though not as much and in
recent years. Experimental studies involving micrograv-

ity effects in materials production were reported from
experiments conducted in a drop shaft [21F], and the
effects of an axisymmetric magnetic field in a convec-
tive floating zone were determined analytically [20F].
Magnetic fields parallel to a layer heated horizontally
and bounded by a free surface were investigated ana-
lytically [19F]. High Prandtl number fluids in cylindri-
cal columns were the subject of another experimental
study [18F].

8.4. Enclosure heat transfer, including annuli

Research on natural convection in enclosures this
past year was dominated by problems pertaining to the
horizontal layer and the rectangular cavity of moderate
aspect ratio. However, several studies of tall enclosures
also appeared, including the closed vertical annulus
[33F,36F,45F,47F], the horizontal annulus
[27F,30F,32F] and the open-ended annular cavity
[26F] received attention as well.

The inclined layer and rectangular cavity were the
focus of both experiments and numerical analysis
[42F.,46F 48F ,49F]. Double diffusive layers were also
considered in this vein [23F,24F,35F], as were cavities
containing micropolar fluids or a fine particle suspen-
sion [31F,41F]. The control of Rayleigh—Benard con-
vection by thermal perturbation of the lower boundary
was investigated experimentally [29F]. Transient flows,
induced either by time-dependent lateral or bottom
heating were studied from both the stability and time-
averaged perspectives [28F,39F ,40F]. Related problems
concern the low Mach number approximation in place
of the Boussinesq approximation in transient flow and
the spin up of a double diffusive system [34F,38F].

Cavities of finite wall thickness and with thermal
coupling to one or more boundaries appears to be an
area of study that is beginning to receive a good deal
of attention [25F,37F,44F,50F]. Flow and heat transfer
in a horizontal layer of two immiscible liquids was
investigated experimentally and numerically [43F] and
numerical studies were reported for the classical
problem of a long cavity with differentially heated
end walls [22F].

8.5. Vertical duct flows

Basic aspects of flow and heat transfer between ver-
tical parallel plates, especially at large Rayleigh num-
bers, received attention during the year [54F-57F].
Vertical ducts of finite plate size and with one or both
walls roughened by square ribs were also investigated
[52F,61F]. The conjugate problem wherein the channel
wall is thick was investigated [S3F].

Flow in vertical tubes due either solely to free con-
vection or in mixed convection were investigated nu-
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merically and experimentally [5S8F,60F,62F]. New cor-
relations were developed for mixed convection, includ-
ing variable property effects [S1F,59F].

8.6. Mixed convection

Mixed convection was studied from a number of
different perspectives. A major focus of the work com-
pleted during the past year is the effect of buoyancy on
flow structure. Experiments were reported on the
change in longitudinal vortex rolls in channel flow due
to buoyancy and density inversions [64F—
66F,68F,71F]. Flow in a variable cross section pipes
modified by a traveling thermal wave and buoyancy
effects in helicoidal pipes were investigated to deter-
mine overall Nusselt number relations [67F,69F]. Flow
induced by injection of warm fluid in an initially quies-
cent, isothermal tall cylinder was investigated numeri-
cally [63F]. The interaction of a conductive, partial
partitions in a channel flow and its effects on heat
transfer were computed for a range of Reynolds and
Grashof numbers. The effects of transpired boundary
conditions on flow and heat transfer between counter-
rotating disks was studied numerically [70F].

8.7. Complex geometries

The ongoing high interest in building thermal con-
trol and the cooling of high heat flux electronic devices
has given rise to a variety of augmented free-to-mixed
convection strategies that involve complex enclosure
geometries. A common configuration is an otherwise
well characterized, buoyancy-driven cavity flow but
with  either internally finned surfaces [73F-
76F,78F,80F] or wall mounted heat sources [72F,84F].
Another commonly attacked problem, that of free con-
vection in a enclosure driven by heat release form dis-
crete volumes or areas inside continued to receive
attention [79F,81F—-83F,85F]. Research is beginning to
emerge however on optimization of such enclosures
[77F].

8.8. Miscellaneous studies

Environmental concerns, materials processing, and
developing advanced heat exchanger s were the motiv-
ations for several studies involving interesting free con-
vective flow and heat transfer. These include natural
convection augmentation of heat transfer in a down-
hole heat exchangers [87F], the development of novel
thermosyphons [93F], and the role of free convective
cooling of vapor-phase pyrolysis in a laminar flow
reactor [94F]. Free convection in building cooling and
heating situations was studied via extensive measure-
ments in a model room aimed at determining film coef-

ficients of heat transfer under low ventilation
conditions [90F]. Analysis was presented of double dif-
fusive convection is a stack of enclosures with heat
and mass diffusive walls [89F].

Other interesting studies include the effect of free
convection on non-isothermal mixing of rheologically
complex fluids, buoyancy effects during the application
of a thermal gradient in vapor deposition at low press-
ures, and the role of convection in the heating of small
particles [86F,88F,91F]. A simple model of natural
convection in unsaturated air in a vertical cavity was
developed and successfully compared to data in the lit-
erature [92F].

9. Natural convection — external flows

9.1. Flat plate

A number of studies were conducted on natural con-
vection around vertical, inclined and horizontal plates.
Convection around a vertical plate has been examined
numerically for laminar flow of micropolar fluids
[2FF] and non-Newtonian fluids [4FF]. Numerical
results are presented [7FF] for flow of air and water
around a semi-infinite vertical plate whose temperature
varies with the axial co-ordinate. A numerical study of
transient free convection of a viscous dissipative fluid
on an infinite vertical plate considers different Prandtl
number fluids [6FF]. A study of convection on a verti-
cal wavy plate immersed in a non-Newtonian fluid in-
dicates the presence of a thick boundary layer with
little local variation in Nusselt number [3FF]. A differ-
ential interferometer was used to study convection and
radiation from a single fin mounted on a heated hori-
zontal base [SFF]. Flow around an inclined plate in an
electrically conducting and absorbing fluid was studied
with solar radiation in the presence of a transverse
magnetic field [IFF].

9.2. Cylinders

A correlation using results from a number of prior
experimental studies has been developed [11FF] for the
Nusselt number for a horizontal circular cylinder at
low Rayleigh number. Experiments describe the con-
vective heat transfer from a heated cylinder to a fluid
near its critical state [IOFF]. A model predicts the heat
transfer from horizontal cylinders of different cross-
sectional geometry [12FF]. Analysis of the flow and
heat transfer around a straight tube of elliptical cross
section indicates the effects of orientation, ratio of
major to minor axis and Rayleigh number [SFF]. The
interaction of convection and radiation heat transfer
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along a thin vertical cylinder has been obtained using
finite difference methods [9FF].

9.3. Mixed convection

Several papers consider interaction of body forces
generated by temperature differences in a fluid and
pressure forces due to an imposed forced flow. The
resulting flow contains some characteristics of forced
convection and some of natural convection; often it is
rather difficult to analyze the interactions between the
two effects. When the forced flow tends to be in the
same direction as the flow generated by body forces,
one has aiding or parallel flow. At other times the
directions are opposite, in which case one has reverse
or opposed flow. Often, of course, the vectors of the
two forces are not parallel. Mixed convection from a
vertically moving heated plate has been examined for
both aiding and opposing flows [15FF]. Mixed convec-
tion flow generated by a line heat source in a vertical
surface immersed in a porous medium has been exam-
ined [14FF] using an implicit finite difference method.
Mixed convection from a horizontal plate has been
studied by applying transformation group theory
[13FF]. Numerical results for mixed convection from a
wedge has been examined for different wall thermal
boundary conditions [17FF]. Experiments on mixed
convection flow in the wake behind a circular cylinder
at low Reynolds numbers show significant influence of
heating on vortex-shedding [16FF].

9.4. Applications and miscellaneous

A series of experiments indicates the influence of
constrictions on the natural air cooling of plate fins
[22FF]. Natural convection mass transfer from upward
pointing pyramids has been studied using a limiting
current technique over a range of Rayleigh numbers
[20FF]. Thermocapillary convection in a liquid-metal
zone between two co-axial solid cylinders was studied
[21FF] in the presence of a uniform magnetic field
with interest in applications to growth of semiconduc-
tor crystals in space. A new radioscopic flow visualiza-
tion technique was used to examine natural convection
during melting of binary metallic Ga—In alloys [19FF].
Superimposing rotation of a rod in Czochralski con-
vection was studied as a control technique for reducing
temperature oscillations [18FF].

10. Heat transfer from rotating surfaces
10.1. Rotating disks

A numerical study was reported for heat transfer

and flow stability on a rotating disk in a chemical
vapor deposition reactor [4G]. The flow between a
stationary and a rotating disk was analyzed to estimate
the ingress in the wheelspace in a gas turbine engine
[1G]. Experimental [2G] and theoretical [3G] studies
were performed on the flow and heat transfer between
two counter-rotating disks.

10.2. Rotating channels

Flows have been analyzed in a heated pipe rotating
about a parallel axis [10G]. Studies of concentric
annuli include rotation of only the inner cylinder
[6G,12G] and rotation of both  cylinders
[7G,13G,14G]. Studies of flow and heat transfer in
channels rotating about an axis perpendicular to their
main flow direction include a single pass circular chan-
nel [11G], a channel with varying aspect ratio [5G],
and two-pass [8G] and three-pass [9G] square chan-
nels.

10.3. Enclosures

A variety of rotating enclosure flows have been stu-
died including Rayleigh—Bernard convection with ro-
tation about a vertical axis [16G], an inclined
differentially heated cubic cavity [17G], a Bridgman
crystal growth crucible [20G], and a floating half zone
[21G]. A rotating miniature heat pipe was modeled
[19G] and mixing was studied in a vertical cylinder
with a rotating top [18G] and in a vessel containing a
45° pitched blade rotating impeller [15G].

10.4. Cylinders and bodies of revolution

Numerical studies have been made to investigate the
transient heat transfer from a rotating and expanding
cylinder in cross flow [25G], forced flow past an
inclined elliptic cylinder with simulated rotation [22G]
and flow parallel to the rotation axis of a body of
revolution [23G]. The effect of numerical precision on
rotating flow predictions is demonstrated using three
examples of cylindrical geometry [24G].

11. Combined heat and mass transfer
11.1. Ablation

A number of studies consider the thermal response
of ablating materials. Researchers utilized analytical,
computational and experimental techniques to develop
a theory of heat-mass transfer processes in thin-walled
shell structures made of ablating material [2H], model
the effects of thermal non-equilibrium, pyrolysis and



2450 E.R.G. Eckert et al. [ Int. J. Heat Mass Transfer 43 (2000) 2431-2528

thermochemical reaction [6H], and measure the X-ray
ablation response of surfaces [IH]. In addition, studies
considered the ablation of glass and copper materials
during laser sampling and the mechanisms for laser
ablation of rhodamine dye thin films [4H,5H]. Abla-
tion in plasma arcs was studied via numerical simu-
lation [3H]. The simulations focus on the ablation
process and the effects caused by ablated material
entering the plasma armature.

11.2. Transpiration cooling

In transpiration cooling surfaces are protected from
excessive temperatures by the presence of cooler fluid.
The lower temperature fluid is typically injected
through a permeable surface. The study performed
considers the evaporation of a volatile liquid from the
surface into a laminar boundary layer [7H]. Numerical
simulations were performed for a variety of thermal
and flow conditions, and for air-methanol and air—
water systems. Results indicate that heat transfer in
the air-methanol system is more sensitive to the effects
of conduction, and injection parameters [7H].

11.3. Film cooling

Film cooling is an effective method of heat transfer
and very useful in protecting surfaces from the effects
of thermal stress. Several studies considered the film
cooling of turbine blades. The effects of coolant tem-
perature, grid turbulence, and an unsteady wake were
investigated [10H,16H]. Several numerical studies were
also performed. A fully three-dimensional simulation
was used to study the adiabatic effectiveness and heat
transfer coefficient on a rotating film-cooled turbine
blade [13H]. The performance of various two-equation
turbulence models in predicting heat transfer was
assessed [15H]. Also, an experimental-numerical com-
parison of the Nusselt number for a film-cooled rotat-
ing blade was made [14H]. Flow over flat plates was
also considered. The effect of the angle of injection
and also the blowing ratio on both film effectiveness
and heat transfer was studied [11H,12H,17H,22H].
Film cooling may be of use in high-speed, or super-
sonic, flows. Under such conditions, investigation of
shock wave/film cooling interaction has been per-
formed [19H]. Other studies included the effects of
flow perturbations, surfactants, non-absorbable gases,
and the combined effects of buoyancy, solutal diffusion
on heat and mass transfer [SH,9H,18H,20H,21H].

11.4. Jet impingement heat transfer — submerged jet

A number of studies involved heat transfer in sub-
merged jets (air issuing into air, liquid issuing into

liquid) impinging on an opposite wall. Several studies
elucidating the effect variation of non-dimensional par-
ameters such as the Reynolds number, Prandtl num-
ber, and nozzle-to-plate spacing, on heat transfer were
performed [24H,28H-32H]. Several studies considered
the flow field effects on heat transfer in jet impinge-
ment flows; these involved velocity and turbulence
measurements, and perturbations placed on the under-
lying hydrodynamic field [23H,25H,26H,33H]. Studies
considering the angle of impingement were also per-
formed [35H,36H]. Numerical simulation was also
used in studying heat transfer in impinging jets. The
investigations focused on confined, laminar opposing
jets, with and without swirl [27H,29H,30H,34H].

11.5. Jet impingement heat transfer — liquid jets

A jet in which the issuing stream has a density sig-
nificantly higher than that of the ambient fluid is said
to be a liquid jet. Because of their relatively high ther-
mal conductivity liquid jets are often used for jet
impingement heat transfer. A study of the local heat
transfer and recovery factor of impinging circular jets
was performed [37H]. The study considered several
values of both the Reynolds and Prandtl numbers, and
the nozzle-to-plate spacing. In addition to the afore-
mentioned parameters, another study was performed
in which the angle of impingement was varied [38H].
This allowed the prediction of the variation of the
both the magnitude and the location of peak heat
transfer.

11.6. Spray cooling

Spray cooling lies between submerged jets and liquid
jets and consists of a stream of fluid droplets impacting
on a surface and thus providing a highly effective
means of local heat transfer. Numerical simulations
were performed to study the assimilation of a pre-
heated jet into a uniform stream [39H]. The numerical
solution provides both temperature and velocity distri-
butions throughout the flow-field. In addition, a new
model for the prediction of spray-wall impingement
was developed [40H]. The model describes the droplet
diameter, velocity, and mass rate as a function of the
impingement parameters and properties of the im-
pinging droplet. The model was implemented in a
hybrid Eulerian-Lagrangian two-phase flow code for
the purposes of model validation and comparisons
with experimental data have been made.

11.7. Drying

Heat and mass transfer are integral to drying.
Recent investigations include the drying of various
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foods. Studies of microwave, convective, and freeze
drying of fruits and vegetables were performed
[45H,46H,51H,70H,91H,94H]. Measurements of both
heat and mass transfer coefficients were taken for both
meat and vegetables [67H,71H], and the effects of heat
and moisture transfer on stress and crack formation
were also investigated [41H]. Numerical studies have
been extremely useful in the modeling and simulation
of the drying process. Studies performed include the
simulation of rotary, conveyor, and bed dryers
[52H,55H,65H,81H,82H,89H,92H]. Simulation of a
heat pump dryer, with a user-interface and substance
property data libraries, was also performed [42H]. The
radiative and convective drying of porous materials
was also studied [S3H,54H]. The drying of wood was
also extensively studied. In order to assess the validity
of the numerical simulation of oak drying in an evacu-
ated kiln, results obtained via experiment, analytical
solution, and a two dimensional model were compared
[43H]. The use of superheated steam in the drying of
softwood and wood chips, vacuum drying of oak, and
the superheated and microwave drying of softwood
were studied [44H,56H,57H,62H-64H,74H,77H]. In-
vestigations looking into the macroscopic effects of
drying on the properties of wood were also performed
[S0H,76H]. A variety of dryers, drying environments,
and heat transfer mechanisms have been studied [47H—
49H,60H,61H,66H,68H,69H,72H,73H,75H,78H,79-
H,83H,86H,90H,93H]. In addition the drying of var-
ious materials, organic and inorganic, have been
considered [58H,59H,80H,84H,85H,87H,88H].

11.8. Miscellaneous

A variety of studies in which heat and mass transfer
occurs in combination have been performed. These
include the energy separation in a jet flow, the effects
of vortices on the entrainment of heat and mass, reac-
tive flow of combustion gases, heat and mass transfer
involving particles, lasers, and the use of natural con-
vection [97H,100H,102H,104H-108H,111H,113H,
115H,120H,122H,123H]. Attention was also given to
heat and mass transfer in electrochemical systems
[95H,99H,119H,121H,125H,126H]. Heat and water
transfer was also investigated in agricultural, civil and
architectural structures [103H,109H,114H,117H,118H].
In performing these studies, the underlying physical
phenomena have been investigated using analytical and
computational tools [96H,98H,101H,110H,112H,116H,
124H]. These include two and three-dimensional com-
putations, both direct numerical simulation and large
eddy simulation.

12. Change of phase — boiling

Thermal transport phenomena associated with
liquid-to-vapor phase change are addressed in the pub-
lications reviewed in this section and classified into five
major categories: droplet and film evaporation (10
papers), bubble characteristics and boiling incipience
(20 papers), pool boiling (37 papers), flow boiling (31),
and two-phase thermohydraulics (15). In addition to
these 113 papers, the interested reader will find refer-
ence to studies of evaporative and ebullient heat trans-
fer among the papers included in: change of phase —
condensation (JJ), heat transfer applications — heat
pipes and heat exchangers (Q), and heat transfer appli-
cations — general (S).

12.1. Droplet and film evaporation

The 1997 archival literature provides a comprehen-
sive review of the evaporation coefficients of water,
including the effects of molecular structure, molecular
collisions in the vapor phase, and heat transfer limi-
tations [4]]. Detailed studies of specific thermofluid
phenomena which influence thin film evaporation,
including evaporation-induced cellular convection
[10]], thermocapillary stresses on a heated, evaporating
meniscus [9]], and countercurrent air flow [SJ]. The
fundamental equations for molecular distillation of a
binary mixture were presented in [8J] and the rationale
for the use of agitated thin-fim evaporators in [7]].

The thermofluid behavior of thin liquid films,
formed by droplet streams and sprays, is described in
several papers, including [6]J] — dealing with droplet
impingement on a solid surface, and [1J-3J] — dealing
with heat transfer on smooth and rough surfaces, re-
spectively.

12.2. Bubble characteristics and boiling incipience

The dynamics of vapor and gas bubbles attracted
considerable attention from the two-phase flow com-
munity. Miyatake et al. [21]J] develop a simple
equation for predicting bubble growth, throughout the
bubble growth history, for both pure liquids and
binary mixtures, and Buyevich and Webbon [12]]
apply a previously developed theory of bubble growth
to the isolated bubble regime of pool boiling. Rashid-
nia [24J] describes the use of interferometry and par-
ticle tracing to observe the flow and temperature fields
around several individual air bubbles attached to a
solid surface.

While criteria for the detachment of vapor bubbles
are considered in Ref. [19]], the departure statistics of
vapor bubbles generated in electrically-pulsed capillary
tubes are presented in [23J] and in flow boiling along
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horizontal surfaces in [14J]. A photographic study of
the liquid jet which forms in the tail of a detaching
R113 bubble is presented in [20]].

Complex interactions between bubbles and their sur-
roundings are the subject of Ref. [18J] — which exam-
ines heat and mass transfer associated with vapor
absorption by an injected bubble, [17]] — which
explores the collapse and explosion of an immersed
oxygen—hydrogen bubble subjected to a pressure pulse,
and [27]J] — which describes the nonlinear oscillations
of multiple, interacting bubbles. Thermal transport
and liquid film characteristics for bubbles sliding on
inclined surfaces is discussed in [11J,29]J] and bubble
behavior in the near-wall region of a slurry bubble col-
umn in [16J].

Flash evaporation was the subject of several studies,
including Ref. [13]] in which experimental results were
used to define critical transitions in pool flash evapor-
ation, [15J] in which predictions are offered for the
maximum liquid superheat possible during a flashing
leak flow, [28]] which describes the results of a transi-
ent critical flow experiment, using a convergent—diver-
gent nozzle to simulate the break geometry, and [26]]
which examines aspects of steam explosions resulting
from the interaction of a water jet with a layer of a
molten solid. Papers dealing with bubble nucleation
during laser cleaning of surfaces [30J], along with the
use of steel spheres for the passive enhancement of
flash boiling [22]], and with the use of several tech-
niques for deactivating nucleation in superheated
liquids [25]] can also be found in the 1997 archival lit-
erature.

12.3. Pool boiling

The limited accuracy of ebullient heat transfer corre-
lations and new applications of nucleate pool boiling
continue to spur fundamental studies of this thermal
transport mechanism. Ref. [43]] extends existing nu-
cleate pool boiling formulations by adding the effect of
transient convection associated with the wakes of the
departing bubbles. An alternative, semi-analytic
method is proposed in [38]], on the basis of refrigerant
pool boiling data. Surface roughness and nucleation
site density play a critical role in pool boiling dynamics
and their effect on pool boiling heat transfer is exam-
ined in [31J,36J,52J,67]]. The choice of working fluid
determines the nature of the boiling process and the
magnitude of the pool boiling heat transfer coefficient.
Pool boiling results for He II are reported in [44],46]],
for binary and ternary mixtures of refrigerants in [47]],
and for binary mixtures of alcohols in [40]]. Pool boil-
ing under microgravity conditions is the subject of
[487,54]].

Enhancement of pool boiling heat transfer has

attracted considerable attention. A comprehensive
review of the many concepts proposed and commercia-
lized is provided in [32]]. More specific techniques are
described in [35],58]] — dealing with the effects of an
electric field, in [33]] — dealing with the effects of
ultrasound on the pool boiling of a refrigerant mixture,
and in [42],45],64]] — examining various aspects of
finned boiling surfaces.

Application of ebullient heat transfer to the cooling
of electronic components is described in [60J,66]], to
the condenser-reboiler of an air-separation plant in
[55]], and to the improved understanding of laser
drilling in [65]].

In boiling heat transfer, the Critical Heat Flux
(CHF) represents the flux value at which vapor blan-
kets the heater surface and the heat transfer coefficient
deteriorates. While a new analytical model for CHF
on vertical surfaces is proposed in [53]], extended ther-
modynamic similarity is the basis for CHF prediction
described in [49]] and an observed dependence on
bubble residence time underpins the model in [34]].
Other studies explore various parametric effects —
such as heater material and thickness in [41]], heater
orientation in [37]], and binary mixtures in [39]]. CHF
in droplet impact cooling is the subject of [57]].

Film boiling, encountered at heat fluxes greater than
CHF, has been studied for a variety of geometries,
including a horizontal elliptical tube [63]] and a hori-
zontal surface [59]]. The effect of temperature depen-
dent properties on turbulent film boiling was explored
in [56]], film boiling in binary mixtures in [50J,51]J],
the influence of an electric field in [62]], and the
quenching process in [61]].

12.4. Flow boiling

The emergence and release of vapor bubbles from
surfaces washed by a liquid flow, provide a variety of
mechanisms for enhanced convective thermal trans-
port. The onset of nucleate boiling in subcooled liquid
flows is examined in [71J,94]] and the conditions
required for flashing in subcooled flows in [75]].

The effect of the boiling layer on the near wall vel-
ocity profile, as well as turbulent kinetic energy, and
on the turbulent diffusivity in turbulent subcooled flow
boiling were explored in [90J] and [70]], respectively.
Modeling studies of heat transfer in wavy annular flow
and inverted annular film boiling are reported in [78]]
and [77]], respectively. New heat transfer and hydro-
dynamic measurements for heat transfer to slug-flow
under reduced gravity conditions is presented in [73]].

Flow boiling in narrow channels was examined in
[81J] — focusing on refrigerants in small diameter
tubes, in [82]J] — addressing axially-grooved rectangu-
lar channels with discrete heat sources, and in [76]J] —
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exploring the flow of helium in channels narrower than
a bubble departure diameter. The transition from
nucleate boiling to convective boiling in finned
passages, associated with compact two-phase heat
exchangers, was studied by [93]]

A comprehensive experimental study of flow boiling
critical heat flux in uniformly heated, vertical tubes is
reported in [72]] and for vertical, rectangular parallel
plates in [80J]. An energy flux approach is suggested in
[69]] for correlating low velocity flow boiling CHF.

Flow boiling heat transfer of refrigerants attracted
considerable attention, including studies of R134a/oil
mixtures in a smooth tube [88]] and a microfin tube
[98]], pure refrigerants and refrigerant mixtures in a
horizontal stainless steel tube [91]], a refrigerant mix-
ture in a smooth tube [95]], a ternary refrigerant mix-
ture in a horizontal smooth tube [97]], and an
improved correlation for microfin tubes in [79J]. Heat
transfer rates and two phase flow patterns for refriger-
ant in tubes with helical inserts are described in
[83J,84J] and in deep spirally fluted tubes in [85]]. Boil-
ing heat transfer data in the post-CHF regime under
swirl flow, for two refrigerants, as well as water, were
successfully correlated in [96]].

Spray and jet impingement cooling constitute a dis-
tinct category of flow boiling behavior. Ref. [68]]
describes the heat transfer rate and flow pattern due to
a submerged jet impinging on a circular cylinder and
[74]] deals with the cooling intensity of a water spray
on a surface above the Leidenfrost temperature.

Other flow boiling studies in the 1997 archival litera-
ture, include the enhancement of heat transfer on hori-
zontal cylinders using interference sleeves [89]], a
prediction technique for the thermoacoustic wave gen-
erated by the formation and rapid collapse of bubbles
[92]], and a parametric study of calcium carbonate for-
mation during subcooled flow boiling [86J,87]].

12.5. Two-phase thermohydraulics

The design of flow boiling systems must include
attention to the hydrodynamic aspects of two phase
flow. Ref. [101]] describes the development and appli-
cation of a thermohydraulic model for the dynamic
behavior of a multiphase nuclear fuel cell. Marangoni
convection in a two-layer liquid—gas system with a de-
formable interface is the subject of [105]] and exper-
imental results for wave propagation in cocurrent
upward flow are presented in [107]]. The development
of a 3D Eulerian-Lagrangian model for dispersed flow
film boiling is described in [99],100]]. Several studies
addressed two-phase flow pattern development, includ-
ing [103]J] — dealing with theoretical and empirical
models for evaporating flow, [111]J] — examining flow
pattern transitions for mixtures of refrigerants, and

[109]] — focusing on bubble-train flows inside capil-
lary tubes.

Reference [108J] examines the predictive perform-
ance of pressure drop and holdup models which incor-
porate new relationships for the interfacial and liquid
friction factors. [110J] provides experimental results
and a correlations for pressure drop in highly-sub-
cooled flow boiling in small-diameter tubes. Pressure
drops during two-phase refrigerant flow in low-fin and
micro-fin tubes are presented in [102]], for the flow of
air/water in helicoidal pipes in [112]] and for refriger-
ant flow through thick and thin orifice plates in [106]].
The void fraction distribution in a kettle reboiler and
in low pressure subcooled flow boiling, are examined
in [104]] and [113]], respectively.

13. Change of phase — condensation

Papers on condensation during 1997 were separated
into those which dealt with surface geometry effects,
those on the effects of global geometry and thermal
boundary conditions, papers presenting techniques for
modeling and analysis, papers on free-surface conden-
sation, and papers dealing with binary mixtures.

13.1. Surface geometry and material effects

Two papers dealt with the effects of surface waviness
on condensation on a vertical surface [2JJ,3]J], one
paper discussed the effects of a wavy surface on a hori-
zontal disk for laminar film condensation [4]J]], and a
fourth discussed the effects of coating a horizontal disk
with layers of silicon-modified amorphous hydrogen-
ated carbon films of different thicknesses [1JJ].

13.2. Global geometry and thermal boundary condition
effects

Three papers presented results for condensing flows
within configured tubes. In the first, condensation in
horizontal, integral-fin tubes of large diameter was
analyzed [7]]]; in another, the tubes were flat alumi-
num tubes with microchannels [5J]], and in a third, the
tubes were similar to those of the second study but
were microfinned inside [8JJ]. In the fourth, a model
suggested that the surface tension force was effective in
enhancing condensation so long as the fin tips were
not flooded by condensate. The final paper in this cat-
egory was for condensation within a rotating cylinder
having a scraping system [6JJ]. In this experimental
study, the heat transfer coefficient was shown to
increase with rotation Reynolds number.
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13.3. Modeling and analysis techniques

Compact heat exchangers for condensation heat
transfer were discussed, including their design method-
ology and their future research needs [19JJ]. Models
were presented for computation of laminar free and
forced film condensation on horizontal tubes [15]]]
and laminar condensation on vertical plates [18]]].
Two papers dealt with the suitability of RELAPS for
condensation calculations — one for steam conden-
sation on an inclined surface [13JJ] and another for
condensation in a core makeup tank [14JJ]. A math-
ematical model was presented for predicting the per-
formance of condensing boiler heat exchangers [12]]].
An analysis was made of the effects of condensation
on pitot tube measurements in a two-phase, vapor-
droplet flow [22]]]. Conjugate heat transfer analyses
were conducted with condensation on one side of a
plate and natural convection [11JJ,17JJ] with a uni-
form surface temperature on the other side [16JJ]. Sev-
eral analyses had to do with droplet growth. In one,
measurements of the multiple effects involved in the
process were presented [20JJ]. Most noteworthy was
that of turbulent deposition. Another paper presented
post-nucleation growth computations of water micro-
droplets in a supersaturated gas mixture [10JJ]. Finally,
a paper presented recent developments in condensation
theories and models for binary droplet growth [21J]].

13.4. Free surface condensation

A series of similar papers was written by the same
authors on condensation processes ranging from a fall-
ing sphere [25J]], a horizontal tube [27]]], and a hori-
zontal elliptic tube [28JJ,29]J]. The effect of turbulent
diffusion was theoretically and experimentally investi-
gated in the case of direct-contact condensation on a
liquid layer [26]J] where it was decided that turbulent
eddy diffusion across the interface must be included.
Finally, laminar free convection condensation of a
saturated vapor in a near-critical thermodynamic state
was numerically addressed [24JJ] and the effect of non-
uniform surface tension on film condensation was
described by stability analysis [23J]].

13.5. Binary mixtures

Studies with binary mixtures included one on the
nucleation and growth of binary droplets in multicom-
ponent mixtures [34JJ] and on the effects of mixture
composition on condensation of droplets [32]]]. In the
latter, strong enhancement of the growth rate of etha-
nol was observed if other alcohols were present. The
effect of Marangoni convection was assessed, where a
40% increase in heat transfer through the condensate

film was noted [33JJ]. A new method was proposed
[31J]] for measuring the diffusion coefficient in a
binary mixture where it was found that the product of
pressure and diffusivity appeared to be constant. Ap-
plication papers involved condensation of a co-current,
multi-component flow in a vertical pipe [30JJ] and
nucleation and growth of a new phase of alloy in a
NiTi mixture [35]]].

14. Change of phase — freezing and melting

14.1. Melting and freezing of sphere, cylinders and
slabs.

Experimental and numerical studies of melting and
freezing in cylinder and slab geometries were investi-
gated by a variety of groups. Studies in cylindrical ge-
ometry included: investigation of thermal instability
during melting in an isothermally heated horizontal
cylinder [1JM]; a 3D numerical study of melting inside
an isothermal horizontal cylinder [2JM]; a 2D model
of frost growth around a cylinder in a wet airstream
[3JM] and an experimental study of melting of a hori-
zontal ice cylinder immersed in quiescent saline flow
[7IM]. Studies in the slab geometry included: an exper-
imental study of melting of a vertical ice layer
immersed in immiscible liquid [8JM]; a one-dimen-
sional model of frost growth on a cold wall [4JM] off
of a cold flat surface [5JM] and a simulation of CVD
silicon carbide growth off a cold vertical reactor wall
[6JM].

14.2. Stefan problems

Several studies involving Stefan problems were pre-
sented. These include: an investigation of the limit of
the one-dimensional Stefan problem as the diffusivity
of the solid phase approaches zero [9JM]; a one phase
supercooled Stefan problem with convective boundary
condition at the fixed face [10JM] and an improved
formulation of the oxygen-diffusion problem in metal
oxidation by transforming the problem to an anal-
ogous Stefan problem [11JM].

14.3. Ice formation in porous materials

Various studies on ice formation in food and food
analogs were performed. These included: experimental
freezing capabilities of a tunnel and spiral belt freezer
for food [12JM]; ice growth velocity in aqueous sol-
utions using irreversible thermodynamics versus con-
ventional heat and mass transfer [13JM]; modeling of
heat transfer during high-pressure freezing and thawing
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[14JM]; and an analysis of accuracy in various simu-
lations of food freezing [15JM].

14.4. Contact melting

Contact melting investigations included: the effects
of nonlinear thermophysical properties on thermal and
flow fields of the molten thin layer produced by con-
tact melting [16JM]; a study of the interface tempera-
ture of two suddenly contacting bodies — one of them
undergoing phase change [17JM]; and the study of
local melting at contact spots during grinding of a
nickel-based superalloy with high removal rates
[18IM].

14.5. Melting and melt flows

Melting and melt flow studies are loosely grouped
into those pertaining to molds or preforms; laser and
plasma arc processing; differential scanning calorimetry
studies; convective, thermocapillary and geological/en-
vironmental effects; and general topics.

Investigations of melting in molds or preforms
included: a numerical study of mobility of molten
metal through a fibrous preform during metal matrix
composition processing [19JM]; a mathematical simu-
lation of injection molding of liquid crystalline poly-
mers [35JM]; numerical modeling of heat transfer and
solidification of polymer melt flow in a channel [37JM]
and interaction of plastic films with molten polymer
during injection molding [43JM].

Studies of melts in laser and plasma arc processing
of materials included: thermal modeling during laser
drilling [27JM]; a model of substrate melting during
continuous wave Nd:YAG laser cladding processing
[33JM]; a study of microstructure and character of
laser remelting of plasma sprayed coating on an alloy
[36JM]; Marangoni effects in creating topographical
features during pulsed laser texturing if Ni-P magnetic
disk substrates [21JM]; a numerical simulation of tem-
perature distribution and melt pool size in a semi-infi-
nite body due to a moving laser heat source [40JM];
an investigation of the role of recoil-pressure-induced
melt flow during laser materials processing [41JM]; the
importance of the melting front velocity during CO,
laser cutting processes [44JM]. In plasma arc proces-
sing an FEM simulation of vacuum arc remelting was
presented [280M] and plasma processing was simulated
for soil melting with CFD for validation of thermal
plasma arc vitrification as a treatment of contaminated
soils [30JM].

Several studies assessed phase change with the use of
a differential scanning calorimeter (DSC). These
included: a method to experimentally measure ultra-
high molar mass polyethylene fiber melt temperatures

with DSC [23JM] and melting of indium by tempera-
ture modulated differential scanning calorimetry
TMDSC versus traditional DSC to establish different
melting freezing behavior of this standard for cali-
bration [32JM].

Further melt studies were conducted to evaluate the
effects of natural convection, thermocapillary effects,
and geological/environmental effects on melts. The
natural convection studies modeled transient turbulent
natural convection in a melt layer with solidification
[26JM]; melting resulting from coupled natural convec-
tion and exothermic heat of mixing [31JM] and an ex-
perimental study of floating half zone convection
[29IM]. Thermocapillary effects in melts were studied
using the 3D finite volume/Newton method in ma-
terials processing [34JM] and during instability in heat
transfer in a liquid metal pool [38JM]. Lastly, geologi-
cal and environmental melt flows were studied, includ-
ing the basalt melt flow in the Oman ophiolite [25JM]
and snowmelt from advection [42JM].

General melt and melt flow studies included: a
model of phase-change and melt rheology which yields
a nonlinear production of melt as a function of tem-
perature [20JM]; a model of concentration in the melt
to help minimize gas pores during solidification
[22JM]; heat transfer and solidification in planar flow
melt-spinning with high wheelspeeds [24JM] and an in-
vestigation of flow control of molten liquids and crust
formation in tubes [39IM].

14.6. Powders, films, emulsions and particles in a melt

Studies in this area included: modeling of the mech-
anism of formation of spherical grains obtained by the
quasi-emulsion crystallization process to improve drug
delivery [45JM]; micromechanical solidification analysis
to determine heat exchange between particles and base
metals in particles-reinforced aluminum composites
[46JM]; solidification micro-structure in spray atomized
metal powders [47JM] and a discussion of various
modeling representations including atomization, spray-
ing, consolidation, solidification, and microstructural
evolution in spray deposition processes [48JM].

14.7. Crucible melts

Crucible melt work included: a study showing that
the temperature of the silicon melt in a crucible
decreases due to evaporation of chemical species
[49JM] and a simulation of electron beam melting and
refining of metal in a water cooled crucible [SOJM].

14.8. Glass melting and formation

Studies included: experimental analysis of an aerody-
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namic trap-laser heating apparatus for use in glass pro-
cessing [51JM] and presentation of a 3D combustion
code for use in glass melting furnaces which spatially
resolves the heat transfer to the glass/batch melt sur-
face [52JM].

14.9. Welding

Welding work included: a study of thermal stress
development in a nickel-based superalloy welding with
an FEM model [53JM]; an analytical analysis of 3D
temperature field around the welding cavity in high or
low power density beam welding [S5JM] and an analy-
sis of pulsed Nd:YAG laser welding of cardiac pace-
maker batteries [54JM].

14.10. Enclosures

Phase change studies in rectangular and v-shaped
enclosure studies were presented. The rectangular
enclosure studies included: a numerical investigation of
the effect of cyclic wall temperature on the melting and
solidification of steel [S6JM]; the experimental study of
freezing of paraffin solutions [58JM] and a numerical
analysis of S/L phase change around a single and two
horizontal vertically spaced cylinders in a rectangular
cavity [59JM]. In addition, a numerical simulation of
the solidification process of a binary mixture in a v-
shaped enclosure was presented [S7IM].

14.11. Nuclear reactors

Studies relevant to nuclear reactor phase change
processes included: a solution of a rigorous 3D Stefan
problem to incorporate quenching or collision cascades
that involve nanoscale phase transitions between the
solid and liquid states of the target [60JM] and simu-
lation of oxidic molten core—concrete interaction
during a severe nuclear accident using the WECHSL
code [61JM].

14.12. Energy storage

Energy storage studies included: an investigation of
cold energy heat release characteristics of direct-con-
tact heat exchange between solidified oil droplets and
hot air [62JM]; heat release between oil droplets and
cold water solution [63JM] and a numerical simulation
of natural convection-dominated melting and solidifi-
cation of a phase change material (PCM) from a
finned vertical wall [64JM].

14.13. Solidification during casting

Studies analyzed solidification of an alloy by cooling

the vertical sides of a rectangular mold [65JM] and
during gravity die casting with experimental and FEM
techniques [66JM].

14.14. Mushy zone — dendritic growth

Work in this area included: a prediction of dendrite
arm spacing in unsteady and steady-state heat flow of
unidirectionally solidified binary alloys [67JM] and the
use of microgravity to interpret dendritic growth kin-
etics at small supercooling [68JM].

14.15. Metal solidification

Metal solidification work included: work on alloys;
investigation of electrical, magnetic and other external
effects which influence solidification; solute segregation
during solidification and other general topics.

Several studies were presented on alloy solidification.
This work investigated: the local nonequilibrium effect
on undercooling in rapid solidification of alloys
[74JM]; experimental density visualization in pure gal-
lium—indium alloys [75JM]; modeling of copper-base
alloys during rapid solidification processing [82JM]
and a similarity solution for the solidification of a mul-
ticomponent alloy [92JM].

Investigation of electrical, magnetic, rotational, grav-
itational and other effects were investigated for their
influence on metal solidification. These studies
included: a numerical study of the motion of a crystal/
melt interface submitted to current pulses in binary
alloy solidification [72JM]; rotational effects on the
convection of binary alloys unidirectionally solidified
from below [81JM]; analysis of aluminum solidified
with and without influence of a magnetic or electric
field [86JM]; a numerical model of rapid solidification
during melt spinning [87JM]; direct measurements of
cooling rates in single roller melt-spinning rapid solidi-
fication [91JM]; numerical study of detached solidifica-
tion for conditions in space [84JM] and during steady-
state detached vertical Bridgman—Stockbarger growth
[85IM].

Segregation/microstructure effects during metal soli-
dification were studied by numerous groups. These stu-
dies included investigations of: an efficient method for
coupling microscopic and macroscopic calculations in
solidification [76JM]; microstructural evolution in laser
surface alloying of titanium with iridium [83JM]; segre-
gation processes at microscopic and macroscopic
length scales using a new dual scale model in a binary
alloy [89JM]; presentation of the governing equations
for the temperature-solute coupling during solidifica-
tion in a multicomponent alloy [90JM]; solute redistri-
bution limit in coarsening dendrite arms in a binary
alloy [95JM] and solute distribution during rapid soli-
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dification into an undercooled melt [93JM]. In ad-
dition, several studies were performed by the same
group for both binary and ternary solute redistribu-
tion. These included: an experimental validation of
continuum mixture model for binary alloy solidifica-
tion [77JM]; a numerical simulation of solidification of
ternary metal alloys and the ensuing macro and micro-
segregation patterns of solutes was developed by
[79JM] and used to predict the behavior of Pb—Sb—Sn
alloys [78JM].

Other solidification topics included: solidification of
aluminum spray-formed billets [73JM]; an efficient
multilevel GFEM approach to 3D phase-change
problems including metal solidification [80JM]; model-
ing of solidification of molten metal droplets during
atomization [88JM] and an investigation of the
assumption of planar solidification during melt-sub-
strate quenching [94JM]. Lastly, computer modeling
was performed using a volume change kinetic model
with coupled nucleation and growth to test the influ-
ence of C and Si on SG iron solidification for hyper
and hypoeutectic compositions [69JM]. The same
model was then used to estimate the influence of pro-
cess parameters on the volume change phenomenon
[70JM] and was further compared to experimental
results for certain cases [71JM].

14.16. Crystal growth from melt

Crystal growth work included further refinement
and evaluation of Czochralski (CZ) and Bridgman
techniques, electrical, magnetic and gravitational effects
as well as a broad spectrum of general crystal growth
studies.

Work on Czochralski (CZ) crystal growth included:
a numerical study of CZ growth from a turbulent melt
[97JM]; thermal simulation of the CZ silicon growth
process by three different models with comparison to
experimental results [101JM]; numerical investigation
of control of the CZ crystallization process by manipu-
lating pulling velocity and the power inputs to the melt
[106JM]; the effect of internal radiative heat transfer
on the convection in CZ oxide melt [109JM]; nonlinear
CZ growing process of crystals with variable thermal
properties [112JM]; the use of a reduced model for on-
line simulations of the CZ growth of single crystals
[121JM]; the study of physical aspects of the growth of
lead molybdate single crystals [124JM,125JM] and
ensuing mechanical properties [125JM]. Additional
studies included: numerical and experimental study of
the thermal stresses leading to cracks in CZ grown
LiNbO; single crystals [127JM]; dynamic global nu-
merical simulation of the general CZ process [128]JM]
used to simulate germanium crystal growth [129JM];
heat and mass transfer analysis on interface shape

during CZ crystal growth from molten silicon [131JM];
numerical simulation of transport processes during CZ
growth of semiconductor compounds [133JM] and
computer modeling of macro-segregation dynamics of
interface and stress in high pressure liquid encapsu-
lated CZ grown crystals [137JM].

Crystal growth by Bridgman and gradient techniques
included studies of: flow fields and interface shapes
during horizontal Bridgman growth of fluorides
[100JM]; horizontal Bridgman growth of cadmium tell-
uride (CdTe) and cadmium zinc telluride (CdZnTc)
[103JM]; transient axisymmetric numerical calculations
of the heat and species transport for vertical Bridgman
growth of GaAs [107JM]; FEM simulations of the
thermal environments which promote convex interface
shapes during vertical Bridgman growth of CdZnTe
[110JM]; interface shape of semitransparent crystals
obtained by FEM predicted Bridgman growth
[120JM]; simulation and measurement of vertical
Bridgman growth of B-NiAl crystal [122JM]; numerical
simulation of GaAs crystal growth by the vertical gra-
dient technique [132JM]; magnetically damped convec-
tion and segregation during Bridgman growth of
PbSnTe [135JM] and a fractal theory study of solid—
liquid morphology during directional solidification of
alloys [126JM].

Electrical, magnetic and gravitational field effects on
crystal growth studies included: electric field effects on
heat and mass transfer during dielectric crystallization
[134JM]; kinetics and bulk crystal growth by liquid
phase electroepitaxy [138JM]; modulation of dopant
segregation in floating-zone silicon growth in a mag-
netic field using rotation [111JM] and vibrational con-
trol of crystal growth from the liquid phase [113JM].
Lastly, studies were performed to assess magnetic
damping of buoyant convection during semiconductor
crystal growth in microgravity after an acceleration
spike [115JM], under steady transverse residual accel-
eration [114JM] and with g-jitters [116JM].

General crystal growth studies included: a numerical
simulation of rotating magnetic field on hydrody-
namics and heat transfer in single semiconductor crys-
tal growth processes [96JM]; assessment of crystal
growth properties from surfaces [98JM]; calculation of
the temperature distribution in a multiwafer (GaAs)
MOVPE reactor [99JM]; convective mass transfer in
liquid phase epitaxial growth of semiconductors (Gal-
nAs) [102JM]; modeling in a two-component layer
crystallization process [104JM]; correction of previous
work modeling the diffusion equations to track point
defects in the melt from which Si crystals are grown
[105JM]; melt crystallization with direct contact cool-
ing [108JM].

Additional studies included: numerical investigation
of thermal creep in microgravity environments includ-
ing buoyancy and Soret diffusion during crystal growth
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[117JM]; InP crystal growth by traveling heater versus
no heater movement [118JM]; a time dependent simu-
lation of laser heated miniature pedestal growth of
single crystal fibers [136JM] and investigation of the
melt/solid interface shape in zone melting recrystalliza-
tion processing in silicon and SiO, [130JM]. Lastly,
two commercial software packages for the modeling of
bulk crystal growth process were discussed by [123JM]
and a review of the stability of skeletal and dendritic
growth of crystals was presented [119JM].

14.17. Casting

Various studies of phase change in a variety of cast-
ing formats were performed along with several investi-
gations of solute segregation during casting processing.

Studies on roll, continuous, slab, strip, squeeze and
other forms of casting included: a study of the various
process parameters effecting thin strip casting of steel
with a twin-roll caster [139JM]; a numerical study of
twin-roll casting with coupled heat and fluid flow
[140JM]; coupled solidification analysis of semi-solid
materials and cooling rollers in a direct rolling process
[144JM]; a numerical investigation of a vertical twin-
roll continuous thin-strip casting [150JM] and continu-
ous slab casting processes for stainless steel [151JM].
Further studies included: a simulation of temperature
and solid shell thickness of a continuous cast slab in a
steel plant [153JM]; demonstration of control of initial
solidification in continuous casting using low frequency
alternating magnetic fields [154JM]; a study of coupled
heat and fluid flow and the solute transport during
strip casting [145JM] and a numerical study of micro-
structural evolution in squeeze casting of an Al-4.5%
Cu alloy [141JM]. Other casting studies included:
FEM thermal modeling and explicit design sensitivity
analysis in investment casting [142JM]; a study of thin
wall technology related to heat transfer to the mold
[143]JM]; a numerical simulation of flow and tempera-
ture evolution during the initial phase of steady-state
solidification in ingot casting and spreading casting
processes [146JM]; a study of mold filling simulation
of shaped castings [147JM] and a numerical method
for analysis of microporosity formation in aluminum
alloy castings [148JM].

Lastly, several studies on segregation in casting were
performed. These included: a model of macrosegrega-
tion due to thermosolutal convection and contraction
driven flow in direct chill continuous casting of an Al—
Cu round ingot [149JM] and a study of the influence
of micro-scale solute diffusion and dendrite coarsening
on surface macrosegregation in aluminum direct chill
casting [152JM].

14.18. Splat cooling

Studies in splat cooling included: modeling of metal-
droplet deposition with liquid deformation and sub-
strate remelting [155JM]; a numerical study of solidifi-
cation of liquid metal droplets impacting onto a
substrate [156JM] and solidification of picoliter size
molten solder impacting on a composite substrate
[157IM].

14.19. Miscellaneous studies

Several phase change studies that did not fit into the
above categories included: studies of ice formation on
aircraft parts [158JM,161JM]; ice formation on cold
tube bundles either staggered or in line by FEM nu-
merical analysis [159JM] and conjugate analysis
[160JM]; oxidation (burning) of metals at gas—solid
and gas-liquid interfaces [162JM] and numerical study
of unsteady heat transfer from a rotating disk with
solidification [163JM].

15. Radiative heat transfer

The papers below are divided into subcategories
which focus on the different impacts of radiation.
Papers describing the development or application of
models dominate the literature on radiative heat trans-
fer. Papers focusing on the numerical methods them-
selves are reviewed in the numerical methods section
under subcategory radiation.

15.1. Influence of geometry

The calculation of view factors for different geome-
tries continues to be of interest. However, compared to
previous years fewer publications addressed this topic.
Byun et al. [SK] use a direct discrete-ordinate method
to determine view factors of rectangular enclosures.
Krishnaprakas [17K] studies view factors between
inclined rectangles. The radiative interchange between
nondiffuse surfaces is studied in [4K] using a general-
ized configuration factor scheme.

A number of papers emphasizes the influence of the
geometry in radiative exchange. The radiative heat
transfer in elongated spheroidal cavities is considered
by Fitzgerald and Striedler [9K,10K]. Cylindrical
enclosures are studied by Kim and Baek [15K] using a
finite volume method. The ignition of solid fuel in con-
fined rectangular enclosures taking into account sur-
face radiation is studied by Baek et al. [3K]. Park and
Kim [22K] present a new algorithm which separates
the wall emission and medium emission in the study of
axisymmetric enclosures. Sivathanu and Gore [25K]
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model the radiative heat transfer in a cylindrical tube
using a statistical method called the discrete prob-
ability function method. The problem of planar
sources and point receivers is studied by DiLaura and
Santoro [7K,8K]. Conditions specific to furnaces are
investigated in three publications: Yin and Jaluria
[27K] use a zonal method to model radiative transport
in an optical fiber drawing furnace. Guo et al. [12K]
study a Czochralski crystal growth furnace and Haya
et al. [13K] investigate radiation in a monoellipsoidal
mirror furnace. The radiative transfer from fin arrays
is considered in Refs. [16K,2K].

A significant number of publications focuses on nu-
merical methods for radiative heat transfer. The use of
discrete ordinates methods (DOM) is particularly pop-
ular: Cheong and Song [6K] propose a new discrete
ordinates interpolation method to model two-dimen-
sional enclosures with participating media. Body-fitted
coordinates for two- and three-dimensional problems
are employed in [21K]. An even parity method of the
DOM is used by Liu et al. [20K]. Selcuk and Kayakol
[24K] apply the DOM and a direct transfer method to
rectangular furnaces. Abraham and Magi [1K] use
DOM to model radiation in diesel engines. Ray effects
in the DOM are considered in [I19K]. A number of
papers deal with different numerical methods: Ray
effects in ray tracing methods for radiative heat trans-
fer are considered in [18K]. Monte Carlo methods are
used in [14K,23K]. Fort uses a maximum entropy
formalism to obtain radiation and matter distribution
functions for radiative systems in steady nonequili-
brium states under the gray approximation [11K].
Nonlinear Robin-type boundary conditions are im-
plemented using an adaptive boundary element mesh
in [26K].

15.2. Participating media

Papers in this category can be divided into those
which focus on emission and absorption of the media
and those which deal with scattering.

Radiation transfer in molecular gases such as CO,
[42K], CO, and water vapor [47K] is discussed. Nelson
[51K] studies radiative heating in scramjet combustors
due to emission from H,O and OH. Soufiani and
Taine [58K] study high temperature radiative proper-
ties of H,O, CO,, and CO. Quantum molecular
dynamic studies of absorption mechanisms of two met-
allic atom systems have been performed in [55K].
Denison and Fiveland [38K] introduce a function
which closely approximates the four-region function
for wide-band absorptance of radiating gases. Khan et
al. [41K] use a banded radiative heat transfer analysis
accounting for spectral behavior of gas and surface to
model ceramic fiber liners in industrial furnaces. Sev-

eral papers deal with radiative heat transfer in combus-
tion environments: Ammouri et al. [28K] discuss the
importance of spectral models in air and oxy-fuel fired
furnaces. The total absorptivity for mixtures of com-
bustion gases and soot is studied in [31K], the total
emissivity of temperature-fluctuating molecular gases
in [40K]. Yan and Holmstedt present a fast, narrow-
band computer model for radiation calculations in
nonisothermal, nonhomogeneous combustion environ-
ments [61K]. The radiation from soot in oil-fired fur-
naces is discussed in [62K].

Burns and Christon [32K] investigate the efficiency
of spatial domain-based decomposition for large scale
parallel computing in the analysis of radiative trans-
port in nonscattering media with nonuniform absorp-
tivity. A mathematical model for simulation of
radiative transfer in CVD reactors is presented in
[39K]. Zhang [63K] reexamines the transmittance for-
mulas of laminated layers. His work shows significant
errors of geometric-optics formulas for highly-absorb-
ing media.

A number of papers emphasize the effects of scatter-
ing of radiation: Reguigui et al. [S3K] use a correlation
transfer equation to describe isotropic and anisotropic
scattering in suspensions of scattering particles. The in-
teraction of fire thermal radiation with water sprays is
studied in [37K]. Radiative transfer in two-dimensional
cylindrical scattering media with Fresnel boundaries is
considered by Wu and Liou [60K]. Scattering is also
important in radiation transfer in ceramic materials
[48K] as well as for soils [46K]. The details of scatter-
ing also play an important role in reflection from
microstructured surfaces [35K] as well as from very
rough surfaces [59K].

The combined influence of emission, absorption, and
scattering is taken into account in a number of papers:
The radiative transport in participating media in two-
dimensional rectangular enclosures is discussed in
[SOK,52K]. Chai and Moder [33K] present a spatial-
multiblock procedure which can be used with DOM or
the finite volume method. Baek and Man [30K] use a
modified DOM for an axisymmetric cylindrical geome-
try. Degheidy [36K] uses a maximum-entropy method
for the radiative transfer in turbid media with reflective
boundary conditions. Scattering, absorption, and emis-
sion play an important role in such practical problems
as the radiative heat transfer in boundary-layer flows
[34K], rocket plumes [29K], semitransparent thermal
barrier coatings [56K,57K], as well as in photocatalytic
reactors [54K]. The radiative heat transfer of a torus
plasma in a large helical fusion device accounting for
scattering, absorption, and emission is studied by a nu-
merical ray emission model in [49K]. Several papers by
Li and Yang [43K-45K] also deal with the inverse
radiation problem in which the unknown radiation
source is determined from the radiation and known
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optical properties of a two-dimensional scattering,
absorbing and emitting medium.

15.3. Radiation combined with convection, conduction
and mass transfer

This year most publications focus on two combined
heat transfer mechanisms. Of those papers most deal
with combined radiation and convection: heat transfer
in an large-scale free and impinging turbulent jet flame
is studied by Johnson et al. [68K]. Radiative and con-
vective heat transfer in two-phase turbulent fluid flow
is studied by Zaichik et al. [74K]. Radiation and con-
vection also play a role in rocket exhaust plumes
[72K], and in burner-supported diffusion flames [67K].
The influence of surface conditions on flame impinge-
ment heat transfer is studied by Baukal and Gebhart
[64K]. Radiation and natural convection of wire-and-
tube heat exchangers of refrigeration appliances was
discussed by Tagliafico and Tanda [71K]. Convection
and radiation determine the heat transfer from endore-
versible heat engines [66K] as well as the IR radiance
statistics of natural terrain [75K].

Fewer papers focused on radiation combined with
conduction: radiation and conduction heat transfer
dominate in the heating of vacuum furnaces by radiant
tube burners [69K]. Radiation and conduction are also
important in crystal and film growth reactors. Ber-
gunde et al. [65K] study transport phenomena in
MOVPE reactors, Nami et al. [70K] model MOCVD
growth of titanium dioxide films, and Yuferev and
Vasil’ev [73K] study the radiative—conductive heat
transfer in semi-transparent crystals being pulled from
a melt.

15 4. Intensely irradiated materials

This year only a small number of studies is con-
cerned with intensely irradiated materials. Longtin and
Tien [78K] study the laser heating of transparent fluids
using multi-photon absorption. Cobbett and Cha
[76K] investigate the effect of intense radiation used
for pumping of solid state laser media on the optical
and physical properties of the lasing media themselves.
Klemick et al. [77K] model the heating of biological
tissue using microwave radiation. This technique is
used for the treatment of cancer by hyperthemia.

15.5. Experimental methods and properties

The few papers on this topic focus mostly on exper-
imental methods or radiation properties. Zhang et al.
[85K] report measurements of the radiative heat trans-
fer between uncoated and doped tin oxide coated glass
surfaces. Sun et al. measure the optical functions of

silicon at elevated temperatures in the range of 1.13—
4.96 ¢V [84K]. The thermal characterization of surface-
micromachined silicon nitride membranes is reported
in [81K]. Brasunas measures and models the frequency
response of infrared detectors [S0K]. Baukal and Geb-
hart [79K] present measurements of radiation from
oxygen-enhanced/natural gas flames. Pitz-Pall et al.
[82K] study the flow stability in open volumetric radi-
ation absorbers. They find that sufficiently small absor-
ber modules with and without additional orifice plate
at the rear side will always run under stable flow con-
ditions. Schweiger and Key [83K] present a new
method for estimating downwelling shortwave and
longwave radiation fluxes in the Arctic from TOVS
brightness temperatures.

16. Numerical methods

Development and application of numerical methods
continue to be topics of significant research. New al-
gorithms and refinements of existing procedures are
developed. In this review, the papers that focus on the
application of a numerical method to a specific pro-
blem are included in the category appropriate to that
application. The papers dealing with the details of a
numerical method are referenced in this section.

16.1. Domain discretization

For adaptive finite-element applications, Delaunay
triangulation has been used to formulate an unstruc-
tured mesh generation procedure [3N]. Three-dimen-
sional interfaces are represented by an adaptive
unstructured grid [2N]. Grid orthogonality effects are
examined in calculations for turbine blades [IN].

16.2. Conduction

An ADE type method has been developed for the
diffusion equation in non Cartesian coordinates [SN].
Inverse heat conduction has been considered by a
number of researchers. Ref. [SN] treats the transient
problem by Newton’s method. The method of lines is
used in [6N]. A global time treatment for the inverse
problem is employed in [7N]. Optimization methods
have been applied to inverse phase-change problem
[4N].

16.3. Convection and diffusion

Space—time spectral element methods are developed
for unsteady convection—diffusion problems [IN]. A
monotonic convection—diffusion scheme is proposed
for adaptive meshes [10N]. Monotonic flux-discretiza-
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tion schemes are described in [16N,17N]. Higher order
schemes have been derived and evaluated in
[TIN,12N]. References [13N,14N] present a new
bounded central-difference scheme. A new family of
very high resolution schemes is formulated in [15N].

16.4. Radiation

A new approach is described for calculating radia-
tive flows [18N]. Reference [20N] presents a formu-
lation for the discrete ordinates method with
embedded boundaries. The method with different
orders of interpolation is examined in [22N]. High res-
olution schemes are applied to the discrete ordinates
method [21N]. Reference [19N] describes strategies for
parallelization of the discrete ordinates method.

16.5. Solution of flow equations

A pressure correction scheme based on the coupled
solution of the momentum equations is shown to be
more efficient than a segregated algorithm [24N]. An
implicit finite-volume method has been developed with
nonmatching blocks of structured grid [29N]. A fully
multigrid SIMPLE algorithm is examined on a stan-
dard problem [28N]. The preconditioned conjugate
gradient method is used for the solution of the press-
ure correction equation [37N]. An equal-order finite el-
ement method is described for the solution of the flow
equations [23N]. Reference [27N] presents an unstruc-
tured grid method. Unstructured meshes are used for
flow solution with periodic and pressure boundary
conditions [31N-33N]. Properties of the solution on a
staggered triangular grid are examined [25N]. An
equal-order velocity—pressure method is presented in
[34N,35N]. A pressure-correction method is formulated
on collocated or non-staggered grid [26N,30N,36N].

17. Transport properties
17.1. Thermal conductivity and diffusivity

Interest continues to center on the thermal conduc-
tivity and diffusivity of uncommon materials used in
various applications. Conductivity measurements are
accomplished, using several test methods: guarded hot
plate, calorimeter, heat-flow meter, hot wire and step-
heating. Results for fibrous insulating materials are
reported and used to assess the test methods employed
[21P,24P,30P]. Conductivities are reported for: thermo-
plastics under moulding conditions and for power ap-
plications, lithium sulphate, selected compounds of
gadolinium and lanthanum, graphite and HTSC cu-
prate crystals [8P,9P,13P,23P,27P,28P]. A number of

papers treat the thermal resistance of thick specimens
and the thermal and electrical resistances of selected
systems [2P—4P,22P].

For fluids, thermal conductivities have been
measured for dilute mixtures of 3He in superfluid 4He,
non-Newtonian fluids in shear flow, polymer electro-
lytes are predicted, using a new scheme, for liquids and
mixtures at ambient or saturated pressures. Thermo-
dynamic and heat transfer properties are reported for
the replacement refrigerants R-123 and R-134a and for
the secondary refrigerant aqueous potassium formate
[1P,15P,17P,18P,25P,26P]. Other works measure ther-
mal conductivity’s for toluene and n-heptane, the ther-
mal properties of glasses, the thermodynamics of
amino acids and small peptide transfers from water to
urea—water solutions, and low temperature specific
heat of CEPT 2-derived compounds
[11P,12P,14P,29P,31P-33P].

For gases, a simple statistical thermodynamics
method is proposed to estimate the influence of non-
Boltzmann distributions on thermodynamic properties
[10P] and a numerical algorithm proposed to estimate
thermal conductivity from boundary temperature
measurements for a homogeneous material [16P].

Food processes require knowledge of the thermal
properties of various food items: electric field effects
on thermal conductivity of electrorheological fluids
such as milk chocolate; thermal conductivity of un-
frozen and frozen strawberry and spinach; and thermal
diffusivity of idli batter [6P,7P,19P].

Among the thermal properties, heat capacities are
considered for paramagnetic substances at very low
temperatures (1.7-30 K) and measured using a com-
mercial modulated DSC (MDSC) [SP,20P].

18. Heat transfer applications — heat exchangers and
heat pipes

There is marked activity in heat transfer enhance-
ment by surface modification and alteration of the
flow process. The fouling phenomenon is addressed by
attempts to characterize the mechanism and design
heat exchangers to avoid or minimize the effects.

18.1. Heat exchangers

Experimental results are reported for an array of ap-
plications, some involving exchangers constructed of
unconventional materials. For shell and plate configur-
ations test results are given for evaporators used in
OTEC plants, geothermal power plants and heat pump
systems; the effect of exchanger inclination on perform-
ance is studied, the dynamic behavior of a shell and
tube condenser examined and the performance of two-
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stage evaporative coolers investigated [1Q,2Q,13Q,
21Q]. Further experiments treat cross-stream thermal
dispersion in staggered tube bundle with crossflow,
replacement of R22 in tube-and-shell condensers, heat
transfer correlation for high Prandtl number fluid in
rotator type scraped surface exchanger and an ammo-
nia evaporator using nozzle spray with square-pitch
tube bundle [3Q,12Q,17Q,25Q]. Materials are the focus
for several works: ceramic heat transfer components in
tubular exchangers operating at temperatures above
1000°C; a cylindrical graphite block exchanger in steel
shell and a new concept for liquid-liquid plate exchan-
ger using thermo-plastic polymers [5Q,10Q,19Q].

The mathematical modeling of heat exchangers
includes: The heat and mass transfer in evaporative
fluid coolers, double-effect, parallel-flow absorption
chillers, transient flow in multitube two-phase conden-
sing flow systems and the influence of finite number of
baffles on shell-and-tube exchanger performance. Other
efforts model: heat recovery system generator perform-
ance, a novel type high temperature heat exchanger
(HTHE) employing ceramic matrix composite (CHC)
materials for major parts, bayonet tube exchanger in
concentric arrangement, and the time constant for
double-pipe, one pass shell-and-tube exchanger with
varying flow rates [14Q-16Q,18Q,20Q,22Q-24Q)]. Ad-
ditional papers treat the shell-and tube exchanger as
used in refrigeration practice, model the dynamic beha-
vior of industrial scale units, vapor back flow in single
pass air-cooled condensers and consider steam surface
condensing and improving multifunctional exchangers
applied in industrial processes [4Q,6Q-9Q,11Q)].

18.2. Design

Papers in this section are distinguished by the num-
ber employing the thermodynamic concepts of irrever-
sibility of entropy production to guide design and
performance analysis. This approach is used to con-
sider real heat transformer systems, an n-stage, irre-
versible combined refrigeration system, air-side heat
exchanger (condenser) performance, second law analy-
sis for a pin-fin array under crossflow, heat recovery
steam generator with minimum irreversibility, and
modeling of absorption chillers with internal and exter-
nal irreversibilities [28Q—-30Q,36Q,38Q,40Q)]. Other op-
timization approaches utilize total heat transfer area
and a linearized cost index function, pinch analysis, a
simple diagnostic model for reciprocating chillers, opti-
mum surface condenser design, and a primer which
discusses air-cool heat exchangers (ACHES) and the
optimization of thermal design [27Q,34Q,37Q,
41Q,43Q]. Analysis of exchanger performance address
automobile air-conditioning systems using R22/R124/
R152a refrigerant mixture, a metal hydride air-con-

ditioner, an impedance-heated fluid heat exchanger, an
exchanger model for mixtures and pure refrigerant
cycle simulations, and a parametric treatment of an in-
ternal-melt ice-on-coil tank [26Q,33Q,35Q,39Q,42Q)].
Concluding works consider heat-exchanger net works
in chemical process plants and the role of heat exchan-
gers in current avionics systems [31Q,32Q)].

18.3. Direct contact exchangers

A new approach to natural draft cooling tower de-
sign uses oriented spray-assistance to increase tower
capability over that for conventional design. A com-
bined vertical film-type absorber—evaporator exchanger
finds application to water pollution prevention, desali-
nation and chemical purification. The steady-state,
counter flow, wet cooling tower is investigated theoreti-
cally, and experimental work determines the control-
ling mechanism involved in a new combined vertical
film-type absorber—evaporator exchanger and an ethyl-
ene re-liquefaction plant is simulated numerically

[44Q-48Q)].
18.4. Enhancement

An overview of heat transfer enhancement, with his-
torical notes, provides perspective to the increasing
practical applications of enhancement technology and
introduces a number of useful generalized studies: a
correlation for louver fin geometry, optimum dimen-
sions for fin-tube exchangers, a generic algorithm for
fin profile optimization, correlation equations for fric-
tion factors and convective coefficients in tubes con-
taining bundles of internal, longitudinal fins, and
optimum dimensions of rectangular fins and cylindrical
pin fins [50Q,52Q,55Q,56Q,64Q,83Q)].

Experimental investigations include: fin efficiency
enhancement using a gravity-assisted planar heat pipe,
finned tube impact gas—solid separator for circulating
fluidized bed boilers, forced vibration of exchangers
during heat transfer, local and overall heat transfer
around a pin-finned tube in crossflow, and a compara-
tive study of elliptical and circular sections in one-and
two-row  tubes and plate fin  exchangers
[54Q,63Q,66Q,73Q,81Q]. Other works treat electro
hydrodynamically (EHD) enhanced convective boiling
of R-134a in grooved channels of subcompact ex-
changers and the thermal performance of pin-fin fan-
sink assemblies [75Q,82Q)].

Specific instances of enhancement are analyzed: Fin
efficiency of extended surfaces in two-phase flow, a
computational model for detailed design of plate-fin-
and-tube heat exchangers for pure and mixed refriger-
ants, the mathematics of thermal efficiencies and tip
temperatures in annular fins, and tube and fin geome-
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try alternatives for absorption-heat-pump exchanger
design [49Q,53Q,58Q,77Q]. Numerical analysis is also
applied to: heat transfer and fluid flow in a wavy-fin
and tube exchanger, effects of inlet flow and tempera-
ture nonuniformity on thermal performance and press-
ure drops in crossflow plate-fin compact exchangers,
fin efficiency and the heat process for fins in multi-
stream pate-fin exchangers, and the thermoeconomic
optimization of constant cross-sectional area fins
[59Q,70Q-72Q,76Q]. Enhancement of shell-and-tube
exchangers in the chemical processing industry and
operating problems in air-cooled exchangers are noted
[68Q,79Q].

Exploration of other means for enhancing heat
transfer continues. Noteworthy among these efforts
are: the use of spiral motion of a liquid film to provide
stability and turbulence, wing-type vortex generators
(WVGS), helically fluted tube with a twisted insert,
wavy plate fin-and-tube exchangers, plate exchanger
with mixed chevron plates, enhancing convection by
applying an electric field (‘ionic wind’), corrugated
plate fins, and the concept of ‘chaotic advection’ to
characterize  the  heating process in  fluids

[51Q,57Q,60Q-62Q,65Q,67Q,69Q,74Q,78Q,80Q,84Q)].

18.5. Surface effects — fouling/deposits

Works in this area fall under the mechanism of foul-
ing/deposition, reviews of the state of knowledge in
cited areas, reports of fouling experiences and the
appearance of attempts to model the fouling/depo-
sition phenomenon. Thus the conditions for crystalliza-
tion fouling or scale formation are cited; the adhesion
of particulate materials described in terms of colloid
chemistry; the fundamentals of corrosion fouling and
recent research on fouling of organic fluids are
reviewed. The development of biofouling and its effects
on membrane processes are reviewed and the mechan-
ism by which biofouling layers are formed set forth in
detail [87Q,94Q,98Q,101Q,104Q,106Q)].

The available information on particle deposition
from suspensions flowing parallel to nonporous
smooth and rough surfaces is summarized. This pro-
vides a good starting point from which to consider: the
development of stainless steel surfaces with low surface
energy by ion implantation, CaCO; fouling in AISI
316 stainless-steel and the effect of suspended particles
on crystallization fouling in plate exchangers
[85Q,93Q,100Q,109Q]. Chemical fouling occurs to a
cylindrical probe and finned tube bundles in a diesel
exhaust environment and to heat-transfer surfaces of
domestic oil-fired heat boilers. The diary industry gen-
erally must deal with the fouling of process equipment.
An overview acquaints the reader with the range of
problems; additional papers treat fouling (and clean-

ing) in milk processing and fouling by whey proteins
in a multi-channel-per-pass plate exchanger [90Q—
92Q,95Q,105Q]. For cooling water heat exchangers air
pollution is found to contribute to fouling. Industrial
crystallizer heat exchanger cooling surfaces are subject
to fouling and two works are specifically focused on
the high solids black liquor encountered in the forest
products industry. Additional efforts center on moni-
toring of cooling systems and heat exchangers as an
approach to controlling fouling [89Q,97Q,99Q,102Q,
103Q,107Q].

The modeling and numerical analysis approach to
fouling is found among a group of papers: a probabil-
istic, maintenance strategy for equipment subject to
fouling, integrated modeling of process heat transfer
with combustion fouling, impact of fouling on heat
exchanger efficiency in lignite utility boilers, and the
numerical calculation of deposit formation effect on
exchanger efficiency [86Q,88Q,96Q,108Q)].

18.6. Reactors — chemical

Heat transfer considerations focus on reactors and
thermochemical transformers. A number of papers
deal with the polyethylene reactor, its temperature con-
trol and effects of operating conditions on heat flow
using a non-dimensional, non-equilibrium model for
multicomponent condensation [111Q-114Q]. A sin-
tered metal reactor was designed, constructed and
tested using the catalytic combustion of methane and a
mathematical model to predict heat conductivity and
permeability. A kinetic model for the partial oxidation
of methane (with Pt/MgO as catalyst) was developed
using hyperbolic rate equations. A 2D heterogeneous
mathematical model was used to simulate a cocurrently
cooled autothermal fixed-bed reactor and a reverse-
flow reactor analyzed and compared to a conventional
adiabatic fixed bed reactor [115Q,116Q,118Q,119Q)].
Experimental results for solid—gas thermochemical
transformer models show it is essential to account for
the external couplings (heat or gas) involved in this
type of unit. A concluding work provides an overview
of the resources available for design and operation of
integrated chemical reactor-heat exchangers (HX reac-

tor) [110Q,117Q)].

18.7. Thermosyphons

Noteworthy among the papers of this section are
those dealing with the miniaturization of the device
and its transient operation.

The experimental results are indicated for low-tem-
perature silicon micromachined micro heat pipe arrays
using water and methanol as working fluids. Also stu-
died are flat copper—water axially grooved miniature
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heat pipes fabricated using the electric-discharge-
machining (EDM) wire-cutting method. Additional ex-
periments study: performance under transient accelera-
tion, heat-pipe use to enhance forced air convection
from an array of parallel plate fins and monogroove
heat-pipe enhancement with electrohydrodynamic
pumping [120Q-122Q,127Q,128Q)].

Modeling and numerical analysis include the follow-
ing: enhanced flat miniature heat-pipes with capillary
grooves, room-temperature startup from frozen state,
thermal performance for optimum placement of satel-
lite equipment, vapor flow in a disk-shaped pipe with
secondary flow, boundary element approach to transi-
ent analysis, optimum design — a nonlinear program-
ming approach, and extended Silverstein correlations
for heat-pipe transport limits [123Q-126Q,129Q,130Q].

18.8. Miscellaneous

A number of papers treated topics not listed above:
regenerators, energy savings and storage and impli-
cations of miniaturization technology for heat ex-
changers.

The Ritz Rotary Regenerator is revisited, the ther-
mal performance of cryocooler regenerators measured,
and leakage distribution estimated for steam boiler
rotary units [133Q,136Q,139Q].

Energy saving is approached on a number of fronts:
building design, optimizing cooling systems, heat
recovery from distillation processes using absorption
heat pumps and transformers, potential waste heat
recovery from Basque country industry, and optimiz-
ation of a natural draft heat-sink system
[132Q,134Q,138Q,141Q,142Q)].

Other works examine: heat transfer in a shell-and-
tube latent heat energy storage exchanger, guidelines
for steam injection heating, the effects of the tempera-
ture interference on the heat-transfer coefficient
obtained from a Wilson plot and the heat transfer and
pressure loss for compact heat sinks [135Q,137Q,
140Q,143Q)].

The concluding work considers the potential impact
of miniaturization technologies, i.e., microelectrome-
chanical systems (MEMS) on energy systems and the
range of devices employed in such systems [131Q)].

19. Heat transfer applications — general

19.1. Aeronautics, aerospace

Aerodynamic heating tests were conducted on a 70°
sphere—cone Mars entry vehicle in a high enthalpy
impulse facility with air and carbon dioxide test con-
ditions [1S]. A viscous shock layer analysis determined

the reentry flow field around the forebody of a Japa-
nese re-entry vehicle [2S]. Solutions of the chemically
reacting, three dimensional Navier—Stokes equations
for space shuttle trajectories were compared with flight
measurements of eight trajectory locations [3S]. A
design procedure exhibits full scale water droplet
impingement in incompressible, inviscid flow [4S].
Modern theory of meteor motion in the atmosphere is
reviewed [5S].

A computational model for simulations and design
analysis of nuclear thermal propulsion systems was
developed [6S]. A two-dimensional finite-difference
method was used to obtain information on the thermal
performance of tubular space radiators [7S].

19.2. Bioengineering

Bioheat transfer has been studied in arrays of several
parallel blood vessels. It was again confirmed that the
Nusselt numbers were the same as for a single vessel
[8S]. A theoretical analysis describes the dynamic, one-
dimensional temperature distribution including heat by
perfusion [9S]. Heat dissipation was evaluated for an
electro-hydraulic implantable artificial heart by in vitro
experiments [10S]. Hyperthermic treatment using a
reentrant resonant cavity was investigated and results
showed that it is indispensable to consider blood flow
in predicting performance [11S]. A numerical analysis
studies hyperthermia treatment of the prostate [12S]. A
method using three thermal comfort meters and the
effectiveness of a thermal mannequin studies the com-
fort of thermal environment in a vehicle compartment
[13S]. A review focuses on heat and mass transfer in
biological systems above and below freezing tempera-
tures [14S]. It is investigated whether a vertical hot
plate can be used as substitute of a mannequin to
simulated quasi-clothing heat transfer [15S]. A new
mathematical model studies heat transfer into the skin
from an air bag exhaust gas [16S]. The application of
heat transfer fundamentals to the development of an
instrument for speech production analysis is described
[17S]. A new model for muscle heat transfer was devel-
oped using Myrhages and Ericson’s description and
the perfusion source term was calculated [18S]. A sol-
ution to the shaft seal problem on implantable rotary
blood pumps is presented [19S]. The thermodynamics
of bound-to-free phase transformation of water is stu-
died by differential microcalorimetry and FTIR spec-
troscopy [20S]. Thermodynamic optimization provides
the basis for the existence of finely tuned frequencies
of pulsating processes of animals [21S]. A phenomeno-
logical model accounts for various effects in polymeriz-
ation of bone cements during hip replacements [22S].
The recording of posture has mainly considered the
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effect of mechanical strain on the human body. This
paper studies thermal implications [23S].

19.3. Digital data processing — electronics

A novel procedure simulated the thermoelectric
effects which determine the behavior of micromachined
structures [24S]. The main findings of theoretical and
experimental work on development of compact air-
cooled heat sinks for spot cooling of power packages
are presented [25S]. An analysis determines optimal
placement of heat generating electronic components
[26S] and of pot core magnetic components in high fre-
quency static convertors [27S]. Computational fluid
mechanics and heat transfer analysis of a power hybrid
package is described [28S] and a descriptive method
for displaying heat flow in power modules is presented
[29S]. A thermal demonstration displays the capability
of liquid encapsulated systems to cool multichip mod-
ules packages [30S].

New equipment for pressing multilayer PCBs
recently developed is based on endothermic heating by
passing electric current through continuous bands of
copper foil [31S]. Self-consistent solutions for allowed
interconnect current density are discussed [32S].
Specific test requirements for qualifying electric resist-
ance heating cables for commercial service are pro-
vided [33S].

19.4. Energy

An analysis is developed as a design tool for gas tur-
bine combustors [34S] and for spark ignition engines
[35S]. Significant changes in the flow field of hydrogen
oxygen rocket engines are caused by nonequilibrium
effects [36S]. A theoretical model describes the ignition
characteristics of organic dust [37S]. The atmospheric
transport and dispersion of uranium hexafluoride in an
accidental release was modeled [38S]. Electrohydrody-
namic enhancement of two-phase heat transfer has po-
tential benefits in the design of refrigeration systems
[39S].

A similarity law is derived for single-phase natural
circulation expected in liquid metal fast reactors [40S].
A two-phase flow regime map is developed analytically
and experimentally for hexagonal flow channels with
and without a 36-finned rod hexagonal bundle [41S].
The passive containment cooling concepts for
advanced pressurized water reactors are assessed [42S]
as well as safety aspects of super critical, light water
cooled and moderated reactors with double tube water
rods [43S].

The fusion reactor has found attention in several
studies. Design options for the cooling system are dis-
cussed and it is concluded that a optimum solution

includes helium cooling of low heat flux components
and water cooling of high heat flux components [44S].
Modeling of fluid mechanics, heat transfer, mobiliz-
ation, aerosol phenomena, atmospheric disposal and
dilution were used to assess a hypothetical worst case
fusion power station accident sequence [45S]. Possible
failure accidents were identified for the SEAFP reactor
[46S]. Local analysis techniques avoid critical heat flux
conditions [47S].

Visualization indicates that transition from annular
flow to churn flow occurs at a heat transport rate well
below the flooding limit in closed two-phase thermosy-
phons [48S]. The studies also reveal the flow pattern in
inclined thermosyphons at several Bond numbers
[49S]. Heat transfer is studied in a rectangular natural
circulation loop containing water near its density
extremes [50S]. The flow in a buoyancy driven convec-
tion loop placed in a transverse magnetic field is
studied by numerical simulation [S1S].

19.5. Environment

Heat transfer in the environment is this time studied
from a global viewpoint. Circulation models consider
climate response to CO, at the Hadley Center [52S]. A
multiyear simulation studies tropical South America
[53S] and a coalification anomaly in central France
[54S]. Three models study magma budgets and steady-
state activity of Vulcano and Stromboli [55S]. A three-
dimensional model predicts airflow and scalar dis-
persion in urban canyons [56S]. 6000 continental heat
flow measurements as a function of depth yielded
reconstruction of a global average ground temperature
history over the last 20,000 years [57S]. A simple
model describes the temperature field in a semi-infinite
thick aquifer [58S]. Convective flow patterns near the
surface of aquifers can be induced when a critical Ray-
leigh number is exceeded [59S]. Theoretical formu-
lations and model experiments were used to form a
model of heat and moisture transfer in unsaturated
soil [60S]. Detailed hydrometeorological measurements
are the basis for a river heat budget over 495 days
[61S].

19.6. Manufacturing

Gas stirred turbulent mixing [62S], powder crystalli-
zation [63S], monotonic and fluctuated cooling [64S]
were studied in continuous casting. Models simulated
fluctuated cooling in continuously cast steel slabs
[65S]. A simple one-dimensional model can be used to
study phase change manipulation for droplet based
free-form fabrication [66S]. Various factors determin-
ing heat flow and temperature distribution in miniature
soldering are analyzed [67S]. Heat and fluid flow are
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modeled in a moving gas metal arc weld pool [68S].
The dimensions of a laser weld pool are predicted by a
simplified model [69S]. An analysis describes heat
transfer in wire drawing [70S] and specifically in the
neck region of furnace drawn optical wire [71S]. The
heat transfer paths in the grinding fluid, the grains,
and the work piece are investigated in creep feed grind-
ing [72S]. A similar study was applied to the orthog-
onal cutting process [73S].

19.7. Processing

Cold model simulation of the liquid flow revealed
the flow in a blast furnace [74S]. Mathematical model-
ing studied chemical reaction, motion and heat transfer
of gas, lump, liquid, in a blast furnace [75S,76S]. Tran-
sient response to fuel feed was predicted in a fluidized
bed boiler furnace [77S]. The fluid flow and gaseous
radiation heat transfer in a natural gas-fired furnace
was simulated by three-dimensional computation [78S]
as was the heat transfer in a blast furnace [79S]. Press-
ure drop and heat transfer were measured in a thermo-
syphon reboiler [80S] as was the convective heat
transfer from a heated roll in a calender stack [81S].
The nonlinear equations for heat conduction and
transfer describe the mechanical properties of a steel
cylinder during quenching [82S]. Electric body forces
induce jet flow and enhance heat transfer in wire-plate
corona discharge [83S]. A numerical method provides
guesses for heat transfer and kinetic parameters in a
fixed bed reactor [84S]. A forced convection heater was
developed and demonstrated for glass tempering [85S].
A test apparatus to evaluate heat transfer of a spray
was designed for strip cooling [86S]. Numerical analy-
sis describes the heat transfer and residual stress in the
deep drawing of thermoplastic composites [87S]. The
cyclic mould heat transfer in epoxy moulding is ana-
lyzed [88S]. Natural convection causes defects in the
photo deposition of polydiacetylene thin films and has
to be avoided [89S]. A simulation process is used to
determine temperature/time profiles in a hot-runner
injection mould [90S]. Local heat transfer coefficients
for thermal food process calculation have been
assembled and tested [91S]. Tests on coffee bean roast-
ing by hot air gave best results for 250°C air tempera-
ture and 5 min exposure [92S]. New Nusselt Reynolds
correlations are reported for food cooling by water or
air [93S]. Heat and mass transfer analysis simulated
the temperature, water mole fractions, and unreacted
cement fraction profiles in a concrete pavement during
the first 72 hours of curing [94S].

20. Solar energy

Reviewed papers present research on assessment and
modeling of solar radiation, solar thermal technologies,
and applications of solar and renewable energy tech-
nologies including water heating, space heating and
cooling, solar ponds, desalination and distillation, crop
drying, detoxification, thermochemical processes and
power generation. Areas of solar or renewable energy
research that do not emphasize heat transfer, for
example, photovoltaic or wind energy, are not
included. Architectural aspects of building design and
control of thermal systems are also excluded.

20.1. Radiation characteristics and related effects

Published work is divided into two major categories:
measurement techniques [6T,8T], and measurement
and analysis of site specific data [1T-5T,7T]. A method
of summarizing annual irradiation data in distribution
diagrams which can be used to calculate collectable
radiation is demonstrated [10T].

Adeyefa et al. [1T] examine the effects of the Pina-
tubo volcanic eruption on direct solar irradiance in
Nigeria and Sweden. Aerosol loading in Nigeria is also
measured by Maduekwe and Chendo [7T]. Clear and
cloudy sky global irradiance models are evaluated for
Romania [2T]. Images from the Meteosat satellite are
used to derive global irradiance for Africa [3T] and
Brazil [ST]. Ref. [8T] compares the accuracy of satellite
data to irradiances obtained from nearby ground
measuring stations. Measured spectral irradiances are
compiled for Spain beginning in 1992 [4T]. Global
radiation in the Uttara Kannada region of India is
estimated from data at other sites [9T]. Cheng et al.
[6T] discuss the accuracy of two new pyrheliometer de-
signs.

20.2. Flat-plate and low-concentrating collectors

The use of short-term tests to predict long-term ther-
mal performance of collectors is evaluated by Perers
[19T] and Bosanac and Nielsen [12T]. Use of an ISO
9806-1 compatible model with collector parameters
obtained from linear regression analysis yielded satis-
factory results for a variety of flat-plate and concen-
trating collectors [19T]. Fundamental heat transfer
analyses in flat plate collectors are conducted for
specific designs. These studies include evaluation of
absorber coatings for air collectors [11T] and [14T],
measurement of the heat transfer coefficient in a buoy-
ancy driven air flow in a tilted rectangular cavity
[13T], First Law analysis of a solar air heater with a
plastic film cover [16T], development of heat transfer
correlations for wind losses from laboratory data
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[17T], and derivation of a collector efficiency factor for
rectangular duct collectors [20T]. An air collector that
acts as a counterflow heat exchanger to preheat the air
before it passes through a porous absorber is analyzed
by Mohamad [18T]. A solar air heater integrated into
the building is tested [15T]. This collector uses profiled
steel cladding and polycarbonate sheeting.

Studies of low-concentration collectors include deter-
mination of incidence angle modifiers for tubular col-
lectors [21T], measurement of the effect of absorber
shape on optical performance of evacuated collector
tubes [23T], and comparison of static and dynamic
models of evacuated collectors [22T].

20.3. Concentrating collectors and systems

Papers cover topics ranging from design of high-flux
concentrators, measurement and models of heat trans-
fer processes in receivers, use and design of parabolic-
trough collectors, power plant operation, and descrip-
tion of test facilities.

Design of concentrators for photovoltaic cells are
proposed and analyzed by Ries et al. [32T]. They
suggest that for a maximum concentration of 500 suns,
the kaleidoscope design is a good choice. It is compact
with low optical losses and homogeneous flux. A
model for design of paraboloidal dish collectors is
compared to experiments by Bannister and Mayer
[25T]. Shortis and Johnston [33T] presents a method to
assess the quality of paraboloidal concentrators from
photogrammetry measurements of the three-dimen-
sional surface.

Modeling and design of parabolic troughs is dis-
cussed in Refs. [24T,27T,30T,36T]. Almanza et al.
[24T] evaluate bending of the tubular receiver when
cool water is introduced. Analytical solutions of tem-
perature profiles and thermal power delivery are pre-
sented by Fraidenraich et al. [27T]. Ref. [30T] models
steam production. The use of secondary reflectors to
increase the concentration onto the absorber tube are
modeled with a ray trace [36T].

Solar receivers absorb concentrated sunlight and
transfer the energy to a working medium. Ref. [26T]
shows that the directional features of the irradiation
affect absorption characteristics and illustrates the sig-
nificance for two volumetric receivers. Performance of
a volumetric receiver with wire mesh screens is devel-
oped and tested by Hellmuth and Matthews [28T,29T].
A description of the Directly Irradiated Annular Press-
urized Receiver (DIAPR) is presented in Ref. [31T]. It
is capable of supplying gas at 1300°C at 10 to 30 bar.
In two papers [34T] and [35T] optimized performance
of volumetric and surface absorbers are investigated
and compared.

20.4. Solar water heating

Studies of water heating systems include measure-
ment of mixed convection heat transfer in and model-
ing of thermosyphon heat exchangers [37T], field
performance of a new system which uses photovoltaic
collectors rather than thermal collection [38T,39T],
simulation of night time losses in a integrated collec-
tor-storage system [41T], comparison of polypropylene
and steel tubes in thermosyphon collectors [42T], effect
of electric auxiliary heat on thermosyphon collectors
[43T], and a discussion of the effect of various pro-
cedures used to model piping on dynamic behavior of
systems [44T]. Experiments with a heat pump water
heater that used flat-plate collectors with photovoltaic
modules bonded to the upper surface indicate that the
photovoltaic modules did not appreciably affect per-
formance of the heat pump [40T].

20.5. Space heating and cooling

Papers on solar systems as well as heat transfer
aspects of the building envelope (primarily walls, roofs
and floors) are included. Papers on solar air heating
concern the collector and are discussed in the section
on flat-plate collectors.

Various aspects of heat and mass transfer in build-
ings are considered. Papers include models of the ther-
mal storage effects [68T], and transient heat transfer
and moisture transport in walls [53T,61T,63T,71T],
floors and in-ground spaces [51T,62T], roofs
[46T.,48T,49T,69T], and single rooms [67T]. The radia-
tive effect of glazed spaces are discussed in terms of
convective patterns in atriums [52T] and cooling loads
in sunspaces [73T]. Ref. [66T] considers the radiative
effect of multiple buildings on heating and cooling
loads of individual buildings. A new large scale en-
vironmental test chamber in Montreal for evaluation
of heat, moisture and ventilation properties of building
components is described [S8T].

Thermal and economic performance of a solar
assisted heat pump are compared to those of a conven-
tional heat pump and a solar air heater operating in
Cairo [45T]. The effect of cyclic operation of a ground-
coupled heat pump is presented by Wibbels and
Denbraven [75T].

The majority of papers on cooling and refrigeration
address absorption cooling. The effect of noncondensa-
ble gasses on heat and mass transfer of falling lithium
bromide, LiBr, films are compared to limited data
[S0T]. Experimental work by Kim et al. [60T] indicates
that lithium bromide has higher effective absorption
rate that lithium chloride. In a comparison of aqueous
salt solutions, Malik and Siddiqui [65T] recommend
LiBr at low evaporator temperatures and LiBr mix-
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tures at high temperatures. Eissa [54T] recommends a
50% n-butane/n-heptane hydrocarbon mixture for
solar absorption. Use of a heat recovery absorber in a
solar ammonia absorption cycle improves system per-
formance by as much as 36% [70T]. Solid absorption
for solar refrigeration is evaluated in Refs.
[56T,57T,72T,74T]. Experimental work by Wand et al.
[74T] shows that activated carbon fiber might be sub-
stituted for activated carbon-methanol. Elsayed and
Chamkha [55T] develop a model to predict the steady
periodic performance of a radial flow desiccant wheel.

Numerous papers addresses reduction of cooling
loads through novel roof design. Use of reflective ma-
terials and coatings are examined in Refs.
[48T,49T,69T]. Addition of gravel to increases the ther-
mal resistance of the roof is tested by Al-Turki et al.
[46T]. Antonopoulos and Tzivanidis [47T] solve the
three-dimensional heat transfer problem of cooling
with cool water forced through pipes embedded in the
ceiling slab. Kumar et al. [64T] analyze the use of a air
cavity to reduce heat gain. Khedari et al. [59T]
suggests that the roof can serve as a solar collector
that reduces the fraction of solar energy absorbed by
the roof and induces natural ventilation.

20.6. Storage

Studies of latent storage include experimental and
numerical simulation of the transient heat transfer in
Gypsum board impregnated with phase change ma-
terial [77T], and analytical and numerical characteriz-
ation of solidification in a tube [85T] and an annulus
[86T].

Several papers model sensible storage seasonal sto-
rage systems in Greece [76T], Sweden [78T], and the
University of Alabama [79T]. A model of heat and
moisture transport in ground based storage is validated
by experiment [82T]. Estimation of ground tempera-
ture is presented in Refs. [80T,83T]. Storage walls and
columns in buildings are modeled by [81T] and [84T].

20.7. Stills and desalination

Common sea water desalination systems are sur-
veyed and compared by Kalogirou [90T]. The effect of
water depth and absorptivity on evaporation are stu-
died numerically [91T]. Ref. [88T] considers the effect
of water film cooling of glass covers. Ref. [87T] shows
that use of a large fraction of the latent heat of con-
densation of the distillate to preheat and evaporate the
feedstock can triple overall productivity. Ref. [92T]
model thermal inertia effects for extreme operating
conditions. Models of a multistage flash distillation
system are used to compare performance with flat-
plate and compound parabolic collectors [89T].

20.8. Ponds

The effect of various parameters on the stability of
the salinity gradient in solar ponds is the subject of
most papers. Ref. [94T] analyzes the influence of non-
constant diffusion coefficients. Ref. [95T] measured the
effects of wall angle, salt type and surface roughness
on the generation of convective cells. Ref. [97T] com-
pares gradient zone pumping and rising pond methods
of controlling gradient stability. Thermal performance
of a hot water pond with top and bottom insulation is
compared to a salt gradient pond. The use honeycomb
encapsulated with Teflon is predicted to provide
double the average annual efficiency of a conventional
salt gradient pond [93T]. Seawater solar ponds are
evaluated for protection of fish crops along the Texas
coast [98T] and [96T].

20.9. Drying

Solar drying of crops is receiving renewed interest.
Empirical correlations of moisture content are pre-
sented for ambient and crop properties [99T]. Fan
operating time can be reduced with microprocessor
control of the exhaust fan based on moisture content
of the air and crop [100T]. Ref. [102T] present a sensi-
tivity analysis for the drying process. Ref. [101T]
model a reverse flat plate collector and compare it to
conventional cabinet dryers. Simulation of a packed
bed of particles is used to predict performance of
dying slices of food [104T]. Other applications modeled
are drying of wood [105T] and rubber [103T].

20.10. Solar detoxification

Overviews of the technology and economics of solar
photocatalytic detoxification of water are provided in
Refs. [107T,108T]. Destruction of bacteria is demon-
strated in aqueous solutions [106T] and air [109T]. A
solar-powered fiber optic cable for destruction of or-
ganic pollutants is compared to a UV system [111T].
Ref. [112T] uses a Plexiglas reactor for photocatalytic
detoxification of ground water contaminated with nitro
aromatic compounds from an ammunition plant. A
high photonic efficiency anatase titanium dioxide is
investigated by Lindner et al. [110T].

20.11. Thermochemical

Concentrator and reactor design for high tempera-
ture thermochemical reactions and industrial processes
are presented in the section on concentrating systems.
High temperature solar reactions considered include
photochemical production of fine chemicals at concen-
trations of 20 and 1000 suns [114T], thermal cracking
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of liquid petroleum [115T], reaction of coal and mag-
netite for gasification of coal and reduction of iron
oxide [116T], use of an FT-IR systems for monitoring
of photochemical processes in a high temperature lab-
oratory furnace [113T].

20.12. Power generation

Papers on concentrators and receivers are discussed
in Concentrating Collectors and Systems. Papers
included here address specific installations or utility
systems. Power generated by systems in Southern
Nevada is predicted with various performance codes
[117T]. The systems are evaluated in terms of meeting
peak demand. The impact of deployment of solar gen-
eration technologies in US utility systems on green-
house gas emissions is discussed by Martin [121T]. The
effect of superheating temperature on net output of a
30 MW Segs plant is presented by Lippke [120T].
Damage to the sodium heat pipe receiver for a 9 kW
dish-Stirling system in Spain is reported in Ref. [119T].
An overview of the 10 MW Solar Two power tower
plant that uses molten nitrate salt as the storage and
heat transfer medium is given in Ref. [123T]

A conceptual design for a 50 kW solar-pumped iod-
ine laser is developed for a space-based power station.
Other papers addresses evaluate a solar-driven Carnot
heat engine [118T] and a boiling water solar receiver
that operates a steam pump [122T].

21. Plasma heat transfer and magnetohydrodynamics
21.1. Plasma modeling and diagnostics

Two papers dealt with modeling radiation transfer.
Aubrecht and Bartlova [1U] calculated the radiative
transport in SF6 arc plasmas for pressures from 1 to
10 atm and temperatures from 0.3 to 35 kK using the
method of partial characteristics. The errors for using
this method were established to be less than 10% by
comparison with exact radiation transport calculations
while significant computation time savings were rea-
lized. Liani et al. [I0U] determined net emission coeffi-
cients for a CH4—H, plasma at temperatures between 5
and 30 kK, based on radiation transfer calculations for
an isothermal cylindrical plasma. Acoustic emission
from a negative point to plane discharge has been used
to determine the relative contributions of heat and
momentum transfer between ions and neutral species,
with the former contributing dipolar emission predomi-
nantly in the high frequency range, and the latter
being the source of monopolar radiation at lower fre-
quencies. Chen and Eddy [2U] continued their investi-
gations on generalized thermodynamic relations for

non-equilibrium plasma flows, concentrating in this
paper on viscous flow effects in the transition from
equilibrium to frozen flow conditions for a singly
ionized argon plasma. Heat transfer to a metallic wire
under rarified flow conditions was discussed by Chen
[3U], and it was found that secondary electron emis-
sion has to be considered at low temperatures, while
radiation and electron emission are important at higher
temperatures. The changes of heat and mass transfer
in a turbulent plasma jet were described by Krejci et
al. [8U], and the transition to turbulence due to shear
layer instability and the influence of jet resonance in
the arc chamber were discussed. The influences of elec-
tromagnetic forces on turbulent heat transfer from a
plasma flow in a tube were discussed by Levitan [9U].
The attenuation of electromagnetic radiation in the
plasma boundary layer in atmospheric flight were
determined by Nusca [13U] based on CFD calculations
for chemically reacting flow.

Several modeling efforts concentrated on arc—elec-
trode interaction. Lowke [11U] presented a model for
a free burning arc including the electrodes, and com-
parison of his predictions with observations on welding
arcs validated his approach. The interaction of an arc
with a cold cathode was described by Coulombe and
Meunier [4U,5U], and a high pressure region in the
plasma vapor region in front of the cathode spot and a
strong thermo-field emission of electrons was found. In
another cold cathode model, presented by Marotta
and Sharakhovsky [12U], the erosion of arc heater
cathodes is modeled as material evaporation due to a
moving heat source representing the cathode spot.

Diagnostics of a microwave generated plasma jet
[7U] using Thomson scattering showed that the plasma
had a hollow structure and that electron production
appeared to be larger than the losses through recombi-
nation and diffusion. The radiation transfer between a
plasma produced by a laser pulse on the surface of a
substrate was measured using novel transient scattering
diagnostics techniques [15U]. Plasma spectroscopic
measurements on an arcjet wind tunnel [14U] showed
the different temperatures associated with different
species. An enthalpy probe and an attached mass spec-
trometer was used to study the decomposition of
ammonia in a high frequency generated plasma [6U].

21.2. Applications of plasma heat transfer

Modeling and diagnostics of plasmas in specific ap-
plications continued to expand. Seven papers dealt
with the characterization of welding arcs, although five
of them from the same group. Pulsed gas tungsten arc
welding (GTAW) was modeled by Fan et al
[19U,21U] who used a two-dimensional time dependent
model to predict temperature and current density con-
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tours, and the same authors investigated the influence
of cathode tip geometry [20U]. Another paper from
the same group of authors described the forces influ-
encing the mass motion in the weld pool [25U,26U]. A
similar situation was described with an emphasis on
the interfacial region between the arc and the weld
pool [28U]. For a gas metal welding arc (GMAW) the
effect of use of a CO, shield gas was modeled, and an
increase in the current value for which the transition
from the globular mode to the spray mode occurs was
found [23U].

The interaction between plasma spray particles and
the jet of the plasma spray torch was modeled by Choi
and Hong [17U], with inclusion of the phase change in
the particles. Fulcheri et al. [22U] looked at the struc-
tures of carbon black powders obtained with several
methods and found a correlation with process tem-
peratures. They describe a new plasma synthesis pro-
cess for controlled generation of carbon black
nanostructures. A model for high temperature evapor-
ation of a complex chemical system in the presence of
oxygen and chlorine vapor was developed by Chen et
al. [16U], who then applied this model to the plasma
vitrification of fly ash.

A mathematical model for an electromagnetic
launcher was presented by Kastnel’son et al. [24U],
and the importance of magnetic field inhomogeneities
on plasma stability was emphasized. Results of another
model of a railgun armature and comparison with ex-
perimental data lead to the conclusion that ablation
was not only caused by the arc radiation but also by
other modes of heat transfer [18U]. Experimental
results with an electromagnetic launcher showed tem-
perature values between 23 kK (derived from hydrogen
vapor studies) to 35 kK (for copper vapor studies) at
pressures of 200 MPa [29U].

In measurements related to electronic applications,
measurements and modeling of substrate heat transfer
in a CVD reactor lead to the determination of thermal
accommodation coefficients for five different gas—sur-
face combinations [27U].

21.3. Magnetohydrodynamics

In an experimental investigation on a coal-fired pot-
assium seeded MHD channel, a unique relation was
found between the center dip of the potassium emis-
sion line and the cold boundary layer in the flow,
allowing the establishment of real-time monitoring of
the flow [30U]. A model of an inclined MHD channel
considered a two-phase flow with one of the phases
being electrically conducting, and heat transfer rates
were obtained for a range of operating conditions
[34U]. A unified theory for magnetohydrodynamic and
electrohydrodynamic flows was compared to classical

separate MHD and EHD model descriptions, and the
relative importance of the momentum and heat trans-
fer terms were evaluated [33U]. Analytical solutions
were obtained for heat transfer from a conducting
fluid to a non-isothermal stretching sheet with a con-
stant transverse magnetic field, and comparison with
numerical solutions showed good agreement [32U].
Another model included real gas effects such as friction
and turbulence in a time-dependent two-dimensional
formulation, and the reduction of generated power due
to real gas effects were determined [31U].

Acknowledgements

The authors appreciate the invaluable help of Mr.
Vinod Srinivasan in preparing this review.

References

Conduction: contact conduction/contact resistance and
conductivity

[IA] P. Archambault, C. Janot, Thermal conductivity of
quasicrystals and associated processes, MRS Bulletin 22
(11) (1997) 48.

[2A] G.H. Ayers, L.S. Fletcher, C.V. Madhusudana, Thermal
contact conductance of composite cylinders, Journal of
Thermophysics and Heat Transfer 11 (1) (1997) 72.

[3A] G. Buonanno, A. Carotenuto, Effective thermal conduc-
tivity of a porous medium with interconnected particles,
International Journal of Heat and Mass Transfer 40 (2)
(1997) 393.

[4A] M. Campanale, F. de Ponte, L. Moro, Thermal resist-
ance of mineral wool products with density gradients: the-
ory and experimental procedures, Journal of Thermal
Insulation and Building Envelopes 1997 (1997) 68.

[SA] R. Caps, U. Heinemann, J. Fricke, K. Keller, Thermal
conductivity of polyimide foams, International Journal of
Heat and Mass Transfer 40 (2) (1997) 269.

[6A] A.H. Elkholy, M.O. Othman, A. Assar, M.M. El-Refaee,
A. Khadrawi, Contact temperature and friction coefficient
gradients under dry oscillatory conditions, Modelling,
Simulation and Control B: Mechanical and Thermal
Engineering, Materials and Resources, Chemistry 64 (1)
(1997) 39.

[7A] J.E. Graebner, K. Azar, Thermal conductivity measure-
ments in printed wiring boards, Journal of Heat Transfer
— Transactions of the ASME 119 (3) (1997) 401.

[8A] M. Kelkar, P.E. Phelan, B. Gu, Thermal boundary re-
sistance for thin-film high-Tc superconductors at varying
interfacial temperature drops, International Journal of
Heat and Mass Transfer 40 (11) (1997) 2637.

[9A] M.A. Lambert, I.G. Cavenall, L.S. Fletcher,
Experimental thermal contact conductance of electronic
modules, Journal of Thermophysics and Heat Transfer 11
(2) (1997) 146.



E.R.G. Eckert et al. [ Int. J. Heat Mass Transfer 43 (2000) 2431-2528 2471

[10A] M.A. Lambert, L.S. Fletcher, Review of models for
thermal contact conductance of metals, Journal of
Thermophysics and Heat Transfer 11 (2) (1997) 129.

[11A] M.A. Lambert, L.S. Fletcher, Thermal contact conduc-
tance of spherical rough metals, Journal of Heat Transfer
— Transactions of the ASME 119 (4) (1997) 684.

[12A] S.R. Mirmira, E.E. Marotta, L.S. Fletcher, Thermal
contact conductance of adhesives for microelectronic sys-
tems, Journal of Thermophysics and Heat Transfer 11 (2)
(1997) 141.

[13A] V.M. Rizak, K. AI-Shoufi, I.M. Rizak, Y.M.
Vysochanskii, V.Y. Slivka, On the origin of the anomalies
in the temperature dependences of thermal conduction in
Sn,P,S¢-like crystals at the phase transitions, Ferroelectrics
192 (1997) 1.

[14A] J.J. Salgon, F. Robbe-Valloire, J. Blouet, J. Bransier,
Mechanical and geometrical approach to thermal contact
resistance, International Journal of Heat and Mass
Transfer 40 (5) (1997) 1121.

Conduction: composite or heterogeneous media and
materials processing

[15A] D. Josell, A. Cezairliyan, D. van Heerden, B.T.
Murray, Integral solution for thermal diffusion in periodic
multilayer materials: application to iron/copper multi-
layers, International Journal of Thermophysics 18 (3)
(1997) 865.

[16A] P. Lin, Y. Jaluria, Conjugate transport in polymer melt
flow through extrusion dies, Polymer Engineering and
Science 37 (9) (1997) 1582.

[17A] F. Ni, G.Q. Gu, K.M. Chen, Effective thermal conduc-
tivity of nonlinear composite media with contact resist-
ance, International Journal of Heat and Mass Transfer 40
(4) (1997) 943.

[18A] A.A. Yevtushenko, S.J. Matysiak, E.G. Ivanyk,
Influence of periodically layered material structure on the
frictional temperature during braking, International
Journal of Heat and Mass Transfer 40 (9) (1997) 2115.

Conduction: laser and phase heating, heat waves and
applications

[19A] M.A. Al-Nimr, Heat transfer mechanisms during short-
duration laser heating of thin metal films, International
Journal of Thermophysics 18 (5) (1997) 1257.

[20A] N. Angelucci, N. Bianco, O. Manca, Thermal transient
analysis of thin film multilayers heated by pulsed laser,
International Journal of Heat and Mass Transfer 40 (18)
(1997) 4487.

[21A] P.J. Antaki, Analysis of hyperbolic heat conduction in
a semi-infinite slab with surface convection, International
Journal of Heat and Mass Transfer 40 (13) (1997) 3247.

[22A] A. Barletta, E. Zanchini, Hyperbolic heat conduction
and local equilibrium: a second law analysis, International
Journal of Heat and Mass Transfer 40 (5) (1997) 1007.

[23A] P. Guillemet, J.P. Bardon, C. Rauch, Experimental
route to heat conduction beyond the Fourier equation,
International Journal of Heat and Mass Transfer 40 (17)
(1997) 4043.

[24A] O. Hahn, F. Raether, M.C. Arduini-Schuster, J. Fricke,
Transient coupled conductive/radiative heat transfer in
absorbing, emitting and scattering media: application to
laser-flash ~ measurements on  ceramic  materials,
International Journal of Heat and Mass Transfer 40 (3)
(1997) 689.

[25A] S. Liao, General boundary element method for non-lin-
ear heat transfer problems governed by hyperbolic heat
conduction equation, Computational Mechanics 20 (5)
(1997) 397.

[26A] G.D. Mandrusiak, Analysis of non-Fourier conduction
waves from a reciprocating heat source, Journal of
Thermophysics and Heat Transfer 11 (1) (1997) 82.

[27A] J. Marciak-Kozlowska, M. Kozlowski, Quantum con-
ductance and diffusion of nanostructures, Lasers in
Engineering 6 (1) (1997) 1.

[28A] A.M. Mullis, Rapid solidification within the framework
of a hyperbolic conduction model, International Journal
of Heat and Mass Transfer 40 (17) (1997) 4085.

[29A] T. Okazaki, N. Hirota, M. Terazima, Picosecond time-
resolved transient grating method for heat detection:
excited-state dynamics of FeCl; and o-hydroxybenzophe-
none in aqueous solution, Journal of Physical Chemistry
and Molecules 101 (4) (1997) 650.

[30A] J.M. Ortiz de Zarate, R. Perez Cordon, Dependence on
initial conditions of entropy production in hyperbolic heat
conduction, Journal of Non Equilibrium Thermodynamics
22 (1) (1997) 88.

[31A] W. Schulz, V. Kostrykin, H. Zefferer, D. Petring, R.
Poprawe, Free boundary problem related to laser beam
fusion cutting: ODE approximation, International Journal
of Heat and Mass Transfer 40 (12) (1997) 2913.

[32A] F. Song, J. Yao, J. Yang, X. Chen, G. Zhang,
Temperature distribution in longitudinally pumped
Ti:sapphire lasers, Dongli Gongcheng/Nuclear Power
Engineering 18 (1) (1997) 1.

[33A] Z.-M. Tan, W.-J. Yang, Heat transfer during asym-
metrical collision of thermal waves in a thin film,
International Journal of Heat and Mass Transfer 40 (17)
(1997) 3999.

[34A] M.N. Touzelbaev, K.E. Goodson, Impact of nucleation
density on thermal resistance near diamond-substrate
boundaries, Journal of Thermophysics and Heat Transfer
11 (4) (1997) 506.

[35A] B.S. Yilbas, Laser heating process and experimental
validation, International Journal of Heat and Mass
Transfer 40 (5) (1997) 1131.

[36A] B.S. Yilbas, M. Sami, Heat transfer analysis of a semi-
infinite solid heated by a laser beam, Wirme und
Stoffiibertragung— Thermo and Fluid Dynamics 32 (4)
(1997) 245.

[37A] B.S. Yilbas, S.Z. Shuja, Heat transfer analysis of laser-
heated surfaces — conduction limited case, Applied
Surface Science 108 (1) (1997) 167.

[38A] B.S. Yilbas, S.Z. Shuja, M. Sami, Thermal analysis of
laser heat treated engineering alloys, Surface Engineering
13 (2) (1997) 149.



2472 E.R.G. Eckert et al. [ Int. J. Heat Mass Transfer 43 (2000) 2431-2528

Conduction: heat conduction in solids of arbitrary
geometries

[39A] F.L.A. Ganzevles, C.W.M. Van Der Geld, Shape factor
of conduction in a multiple channel slab and the effect of
non-uniform temperatures, International Journal of Heat
and Mass Transfer 40 (10) (1997) 2493.

[40A] K.H. Kim, A.A. Teixeira, Predicting internal tempera-
ture response to conduction-heating of odd-shaped solids,
Journal of Food Process Engineering 20 (1) (1997).

[41A] N.K. Kim, C. Guo, S. Malkon, Heat flux distribution
and energy partition in creep-feed grinding, CIRP Annals
46 (1) (1997) 227.

[42A] S.J. Reed, I. Mudawar, Enhancement of boiling heat
transfer using highly wetting liquids with pressed-on fins at
low contact forces, International Journal of Heat and
Mass Transfer 40 (10) (1997) 2379.

Conduction: modeling and simulation and|or
experimental studies

[43A] A.K. Alekseev, On heat flux estimation from isotherms,
International Journal of Heat and Fluid Flow 18 (4)
(1997) 437.

[44A] M. Amazouz, R. Gauvin, Solving heat dissipation
problems in unidirectional composite structure, Journal of
Reinforced Plastics and Composites 16 (8) (1997) 686.

[45A] R.A. Archer, M.J. O’Sullivan, Models for heat transfer
from a buried pipe, SPE Journal 2 (2) (1997) 186.

[46A] A. Berezovski, Simulation of non-linear heat conduc-
tion by means of thermodynamics-based algorithm,
International Journal of Numerical Methods for Heat and
Fluid Flow 7 (7) (1997) 711.

[47A] V.A. Bondarev, Variational method for solving non-lin-
ear problems of unsteady-state heat conduction,
International Journal of Heat and Mass Transfer 40 (14)
(1997) 3487.

[48A] D.R. Buttsworth, T.V. Jones, Radial conduction effects
in transient heat transfer experiments, Aeronautical
Journal 101 (1005) (1997) 209.

[49A] P. Chantrenne, M. Raynaud, Microscopic thermal
model for dry sliding contact, International Journal of
Heat and Mass Transfer 40 (5) (1997) 1083.

[SOA] J.-F. Daviet, Rapid thermal processing of semiconduc-
tor wafers. An optimized approach using gas conduction
in the molecular regime, Journal of the Electrochemical
Society 144 (2) (1997) 753.

[5S1A] A.M.J. Davis, H. Brenner, Use of boundary conditions
of the third kind to model heat conduction between two
proximate rough surfaces separated by an insulator,
International Journal of Heat and Mass Transfer 40 (6)
(1997) 1459.

[S2A] E. Divo, A. Kassab, Generalized boundary-element
method for steady-state heat conduction in heterogeneous
anisotropic media, Numerical Heat Transfer Part B —
Fundamentals 32 (1) (1997) 37.

[53A] Z.-G. Feng, E.E. Michaelides, Use of modified Green’s
functions in unsteady heat transfer, International Journal
of Heat and Mass Transfer 40 (12) (1997) 2997.

[54A] R.K. Ganesh, A. Faghri, Y. Hahn, Generalized thermal

modeling for laser drilling process — I. Mathematical
modeling and numerical methodology, International
Journal of Heat and Mass Transfer 40 (14) (1997) 3351.

[55A] P.-F. Hsu, Z. Tan, Radiative and combined-mode heat
transfer within L-shaped nonhomogeneous and nongray
participating media, Numerical Heat Transfer Part A —
Applications 31 (8) (1997) 819.

[S6A] A.R. Kacimov, Y.V. Obnosov, Explicit, rigorous sol-
utions to two-dimensional heat transfer: two-component
media and optimization of cooling fins, International
Journal of Heat and Mass Transfer 40 (5) (1997) 1191.

[S7A] H.S. Kang, D.C. Look Jr, Two dimensional trapezoidal
fins analysis, Computational Mechanics 19 (3) (1997) 247.

[58A] D. Kontinos, Coupled thermal analysis method with
application to metallic thermal protection panels, Journal
of Thermophysics and Heat Transfer 11 (2) (1997) 173.

[59A] C.-K. Lin, C.-C. Hwang, Y.-P. Chang, Unsteady sol-
utions of a unified heat conduction equation, International
Journal of Heat and Mass Transfer 40 (7) (1997) 1716.

[60A] Y. Liu, N. Phan-Thien, R. Kemp, X.-L. Luo, Coupled
conduction—convection problem for an underground rec-
tangular duct containing three insulated cables, Numerical
Heat Transfer Part A — Applications 31 (4) (1997) 411.

[61A] Y. Liu, N. Phan-Thien, R. Kemp, X.-L. Luo, Three-
dimensional coupled conduction—convection problem for
three chips mounted on a substrate in an enclosure,
Numerical Heat Transfer Part A — Applications 32 (2)
(1997) 149.

[62A] N.J. Mariani, S.P. Bressa, G.D. Mazza, O.M. Martinez,
G.F. Barreto, BEM formulation for evaluating conductive
heat transfer rates in particulate systems, Numerical Heat
Transfer Part B — Fundamentals 31 (4) (1997) 459.

[63A] V.K. Maudgal, Thermal phenomena in compact elec-
tronic enclosures: A numerical study, IEEE Transactions
on Components Packaging and  Manufacturing
Technology Part A 20 (3) (1997) 286.

[64A] T. Mingfang, C. Qigao, Simple expression for internal
surface temperature distribution in corners of external
walls, Building and Environment 32 (4) (1997) 313.

[65A] K. Momose, K. Sasoh, H. Kimoto, Fredholm-type
boundary integral expression of forced convection heat
transfer and its application to convection—conduction con-
jugated heat transfer problem, JSME International Journal
Series B — Fluids and Thermal Engineering 40 (3) (1997)
447.

[66A] C. Moyne, Two-equation model for a diffusive process
in porous media using the volume averaging method with
an unsteady-state closure, Advances in Water Resources
20 (2/3) (1997) 63.

[67A] B.M. Nicolai, J. De Baerdemaeker, Finite element per-
turbation analysis of non-linear heat conduction problems
in random field parameters, International Journal of
Numerical Methods for Heat and Fluid Flow 7 (1997) 5.

[68A] V.A. Petrov, Combined radiation and conduction heat
transfer in high temperature fiber thermal insulation,
International Journal of Heat and Mass Transfer 40 (9)
(1997) 2241.

[69A] M. Pons, E. Blanquet, J.M. Dedulle, R. Madar, C.
Bernard, Different macroscopic approaches to the model-
ling of the sublimation growth of SiC single crystals,



E.R.G. Eckert et al. [ Int. J. Heat Mass Transfer 43 (2000) 2431-2528 2473

Materials Science and Engineering B Solid State Materials
for Advanced Technology v 46 (1997) 308.

[70A] C. Ranganayakulu, K.N. Seetharamu, K.V. Sreevatsan,
Effects of longitudinal heat conduction in compact plate-
fin and tube-fin heat exchangers using a finite element
method, International Journal of Heat and Mass Transfer
40 (6) (1997) 1261.

[71A] R.M. Saldanha da Gama, Mathematical modelling of
the non-linear heat transfer process in a gray shell sur-
rounded by a non-participating medium, International
Journal of Non-Linear Mechanics 32 (5) (1997) 885.

[72A] B. Salti, N. Laraqi, Two-dimensional numerical model
for calculation of the thermal contact resistance between
two sliding solids, Heat and Technology 15 (1) (1997) 17.

[73A] S. Suresha, S.C. Gupta, R.A. Katti, Thermal sensitivity
analysis of spacecraft battery, Journal of Spacecraft and
Rockets 34 (3) (1997) 384.

[74A] F. Taheri, G.P. Zhu, Simulation of processing and re-
sidual stresses in a ceramic composite, Il finite element
simulation and validation — Part 1, Interceram:
International Ceramic Review 46 (5) (1997) 316.

[75A] C. Trevino, A. Espinoza, F. Mendez, Asymptotic analy-
sis of the transient conjugate heat transfer process between
two forced counterflowing streams, SIAM Journal on
Applied Mathematics 57 (3) (1997) 577.

[76A] M.A. Wahab, M.J. Painter, Numerical models of gas
metal arc welds using experimentally determined weld pool
shapes as the representation of the welding heat source,
International Journal of Pressure Vessels and Piping 73 (2)
(1997) 153.

[77A] C.-Y. Yang, Symbolic computation to estimate two-
sided boundary conditions in two-dimensional conduction
problems, Journal of Thermophysics and Heat Transfer 11
(3) (1997) 472.

[78A] S. Yi, H.H. Hilton, M.F. Ahmad, Finite element
approach for cure simulation of thermosetting matrix com-
posites, Computers and Structures 64 (1-4) (1997) 383.

[79A] A. Yousefi, P.G. Lafleur, R. Gauvin, Numerical analy-
sis of promoted polyester and vinylester reinforced compo-
sites in RTM molds, Polymer Engineering and Science 37
(5) (1997) 757.

[80A] E. Yu, Y. Joshi, Effects of orthotropic thermal conduc-
tivity of substrates in natural convection cooling of dis-
crete heat sources, Numerical Heat Transfer Part A —
Applications 32 (6) (1997) 575.

Conduction: thermomechanical problems

[81A] C.K. Chao, M.H. Shen, C.K. Fung, On multiple circu-
lar inclusions in plane thermoelasticity, International
Journal of Solids and Structures 34 (15) (1997) 1873.

[82A] S.A. Dunn, Using nonlinearities for improved stress
analysis by thermoelastic techniques, Applied Mechanics
Reviews 50 (9) (1997) 499.

[83A] M.A. Ezzat, State space approach to generalized mag-
neto-thermoelasticity with two relaxation times in a med-
ium of perfect conductivity, International Journal of
Engineering Science 35 (8) (1997) 741.

[84A] Y. Itaya, S. Taniguchi, M. Hasatani, Numerical study
of transient deformation and stress behavior of a clay slab
during drying, Drying Technology 15 (1) (1997) 1.

[85A] V.P. Levitskii, V.M. Onyshkevich, I.T. Yas’kevich,
Plane problem of thermoelasticity with nonideal thermal
contact between a die and a half-space, International
Applied Mechanics 33 (3) (1997) 233.

[86A] C. Li, J.R. Barber, Stability of thermoelastic contact of
two layers of dissimilar materials, Journal of Thermal
Stresses 20 (2) (1997) 169.

[87A] N. Mukherjee, P.K. Sinha, Thermostructural analysis of
rotationally symmetric multidirectional fibrous composite
structures, Computers and Structures 65 (6) (1997) 809.

[88A] S. Offermann, J.L. Beaudoin, C. Bissieux, H. Frick,
Thermoelastic stress analysis under nonadiabatic con-
ditions, Experimental Mechanics 37 (4) (1997) 409.

[89A] J. Taler, B. Weglowski, W. Zima, S. Gradziel, M.
Zborowski, Monitoring of transient temperature and ther-
mal stresses in pressure components of steam boilers,
International Journal of Pressure Vessels and Piping 72 (3)
(1997) 231.

[90A] Y. Tanigawa, N. Oka, T. Akai, R. Kawamura, One-
dimensional transient thermal stress problem for nonho-
mogeneous hollow circular cylinder and its optimization of
material composition for thermal stress relaxation, JSME
International Journal Series I — Solid Mechanics Strength
of Materials 40 (2) (1997) 117.

Conduction: inverse problems and applications

[91A] P. Archambault, S. Denis, A. Azim, Inverse resolution
of the heat-transfer equation with internal heat source: ap-
plication to the quenching of steels with phase transform-
ations, Journal of Materials Engineering and Performance
6 (2) (1997) 240.

[92A] G. Blanc, J.V. Beck, M. Raynaud, Solution of the
inverse heat conduction problem with a time-variable
number of future temperatures, Numerical Heat Transfer
Part B — Fundamentals 32 (4) (1997) 437.

[93A] J. Blum, W. Marquardt, Optimal solution to inverse
heat conduction problems based on frequency-domain in-
terpretation and observers, Numerical Heat Transfer Part
B — Fundamentals 32 (4) (1997) 453.

[94A] T.-F. Chen, S. Lin, J.C.Y. Wang, Determination of the
boundary temperature errors by variation of two tempera-
ture sensor locations in a one-dimensional inverse heat
conduction problem, International Journal of Numerical
Methods for Heat and Fluid Flow 7 (7) (1997) 635.

[95A] C.-H. Huang, B.-H. Chao, Inverse geometry problem in
identifying irregular boundary configurations,
International Journal of Heat and Mass Transfer 40 (9)
(1997) 2045.

[96A] C.-C. Ji, P.-C. Tuan, H.-Y. Jang, Recursive least-
squares algorithm for on-line 1-D inverse heat conduction
estimation, International Journal of Heat and Mass
Transfer 40 (9) (1997) 2081.

[97A] H.A. Machado, H.R.B. Orlande, Inverse analysis for
estimating the timewise and spacewise variation of the wall
heat flux in a parallel plate channel, International Journal
of Numerical Methods for Heat and Fluid Flow 7 (7)
(1997) 696.

[98A] S.P. Mehrotra, A. Chakravarty, P. Singh,
Determination of the interfacial heat transfer coefficient in



2474 E.R.G. Eckert et al. [ Int. J. Heat Mass Transfer 43 (2000) 2431-2528

a metal-metal system solving the inverse heat conduction
problem, Steel Research 68 (5) (1997) 201.

[99A] A. Nishihara, S. Sasaki, Y. Ohsone, T. Nakajima,
Distribution of heat transfer coefficients from small sur-
faces cooled with submerged jets of fluorocarbon liquid
determined by inverse analysis of heat conduction, IEEE
Transactions on Components Packaging and
Manufacturing Technology Part A 20 (2) (1997) 167.

[100A] W. Xu, J. Genin, Q. Dong, Inverse method to predict
temperature and heat flux distribution in a cutting tool,
Journal of Heat Transfer — Transactions of the ASME
119 (3) (1997) 655.

Conduction: conduction — convection and flow effects

[101A] W.-M. Yan, K.-T. Lee, Unsteady conjugated mixed
convection flow and heat transfer between two co-rotating
discs, International Journal of Heat and Mass Transfer 40
(12) (1997) 2975.

Conduction: microelectronic heat transfer and
applications

[102A] C.E. Bash, R.L. Blanco, Improving heat transfer from
a flip-chip package, Hewlett—Packard Journal 48 (4) (1997)
121.

[103A] L. Tang, Y.K. Joshi, Integrated thermal analysis of
indirect air-cooled electronic chassis, IEEE Transactions
on Components Packaging and  Manufacturing
Technology Part A 20 (2) (1997) 103.

[104A] D. Yu, T.A. Ameel, R.O. Warrington, R.F. Barron,
Conjugate heat transfer with buoyancy effects from micro-
chip sized repeated heaters, Journal of Electronic
Packaging 119 (4) (1997) 275.

Conduction: specialized and miscellaneous applications

[105A] A. Aziz, Critical thickness of insulation, Heat Transfer
Engineering 18 (2) (1997) 61.

[106A] G.F. Jones, C. Nataraj, Heat transfer in an electro-
magnetic bearing, Journal of Heat Transfer —
Transactions of the ASME 119 (3) (1997) 611.

[107A] T.-G. Kim, Z.-H. Lee, Time-varying heat transfer
coefficients between tube-shaped casting and metal mold,
International Journal of Heat and Mass Transfer 40 (15)
(1997) 3513.

[108A] A.V. Kulikovsky, K.K. Erganokov, On dynamic
regime of phase-slip lines in wide superconducting films,
Superlattices and Microstructures 21 (3) (1997) 353.

[109A] S.L. Lee, D.W. Lin, Transient conjugate heat transfer
on a naturally cooled body of arbitrary shape,
International Journal of Heat and Mass Transfer 40 (9)
(1997) 2133.

[110A] S.H. Lin, Heat transfer model for biological waste-
water treatment system, Warme und Stoffiibertragung —
Thermo and Fluid Dynamics 32 (4) (1997) 313.

[111A] S.-E. Lundberg, Evaluation of roll surface temperature
and heat transfer in the roll gap by temperature measure-
ments in the rolls, Scandinavian Journal of Metallurgy 26
(1) (1997) 20.

[112A] H.B. Ma, G.P. Peterson, Temperature variation and
heat transfer in triangular grooves with an evaporating
film, Journal of Thermophysics and Heat Transfer 11 (1)
(1997) 90.

[113A] R. Matsumoto, S. Kikkawa, M. Senda, Effect of pin
fin arrangement on endwall heat transfer, JSME
International Journal Series B — Fluids and Thermal
Engineering 40 (1) (1997) 142.

[114A] G.D. Mazza, N.J. Mariani, G.F. Barreto, Evaluation
of conductive heat transfer mechanisms between an
immersed surface and the adjacent layer of particles in
bubbling  fluidized  beds,  Chemical Engineering
Communications 1997 (1997) 93.

[115A] M.J. McGuinness, Steady-solution selection and exist-
ence in geothermal heat pipes — II. The conductive case,
International Journal of Heat and Mass Transfer 40 (2)
(1997) 311.

[116A] N.J. Mills, A. Gilchrist, Effects of heat transfer and
Poisson’s ratio on the compressive response of closed-cell
polymer foams, Cellular Polymers 16 (2) (1997) 87.

[117A] S. Mukerji, K.A. Tagavi, W.E. Murphy, Steady-state
heat transfer analysis of arbitrarily coiled buried pipes,
Journal of Thermophysics and Heat Transfer 11 (2) (1997)
182.

[118A] T. Muneer, N. Abodahab, A. Gilchrist, Combined
conduction, convection, and radiation heat transfer model
for double-glazed windows, Building Services Engineering
Research and Technology 18 (4) (1997) 183.

[119A] V.A. Nemchinsky, Heat transfer in a liquid droplet
hanging at the tip of an electrode during arc welding,
Journal of Physics D — Applied Physics 30 (7) (1997)
1120.

[120A] R.E. Nettleton, Nonlinear reciprocity: statistical foun-
dations and applications to nonlinear effects in heat trans-
port and chemical reactions, Periodica Polytechnica,
Chemical Engineering 41 (2) (1997) 175.

[121A] L. Peck, K. O’Neill, Frost penetration in soil with an
inclusion of sand: dependence on soil moisture content
and winter severity, Canadian Geotechnical Journal 34 (3)
(1997) 368.

[122A] A.L. Perou, J.M. Vergnaud, Contaminant transfer
during the co-extrusion of food packages made of recycled
polymer and virgin polymer layers, Computational and
Theoretical Polymer Science 7 (1) (1997) 1.

[123A] A.L. Perou, J.M. Vergnaud, Contaminant transfer
during the coextrusion of thin three-layer food packages
with a recycled polymer between two virgin polymer
layers, Journal of Polymer Engineering 17 (5) (1997) 1997.

[124A] A.L. Perou, J.M. Vergnaud, Correlation between the
state of cure of a coil coating and its resistance to liquids,
Polymer Testing 16 (1) (1997) 19.

[125A] A. Pimenov, P. Lunkenheimer, M. Nicklas, R.
Boehmer, A. Loidl, C.A. Angell, lonic transport and heat
capacity of glass-forming metal-nitrate mixtures, Journal
of Non-Crystalline Solids 220 (1) (1997) 93.

[126A] C.S. Pitcher, A. Herrmann, H. Murmann, H.
Reimerdes, J. Schweinzer, W. Suttrop, H. Salzmann, Heat
transport at the boundary of ASDEX upgrade, Plasma
Physics and Controlled Fusion 39 (7) (1997) 1129.

[127A] Y.N. Podil’chuk, V.V. Dobrivecher, Thermally stressed
state of a transversally isotropic solid (containing a rigid



E.R.G. Eckert et al. [ Int. J. Heat Mass Transfer 43 (2000) 2431-2528 2475

elliptic inclusion) subjected to a uniform heat flow in the
plane of the inclusion, International Applied Mechanics 32
(8) (1997) 602.

[128A] S.W. Rees, H.R. Thomas, Two-dimensional heat
transfer beneath a modern commercial building: compari-
son of numerical prediction with field measurement,
Building Services Engineering Research and Technology
18 (3) (1997) 169.

[129A] S.S. Sablani, H.S. Ramaswamy, Heat transfer to par-
ticles in cans with end-over-end rotation: influence of par-
ticle size and concentration (%v/v), Journal of Food
Process Engineering 20 (4) (1997) 265.

[130A] B. Sanjai, A. Raghunathan, T.S. Natarajan, G.
Rangarajan, S. Venkatachalam, DC electrical conduction
in heat-treated poly nickel phthalocyanine, Bulletin of
Materials Science 20 (2) (1997) 279.

[131A] A.O. Santillan, R.R. Boullosa, Acoustic power and
heat fluxes in the thermoacoustic effect due to a travelling
plane wave, International Journal of Heat and Mass
Transfer 40 (8) (1997) 1835.

[132A] K.R. Sharma, Relative contributions from particle
conduction and gas convection to the heat transfer coef-
ficient between dense gas—solid fluidized beds and surfaces,
Powder Technology 91 (1) (1997) 75.

[133A] A.V. Shatilov, Thermal stability of input optics el-
ements operating in a stressed thermal regime, Journal of
Optical Technology 64 (6) (1997) 539.

[134A] S.G. Shu, D.C. Lagoudas, D. Hughes, J.T. Wen,
Modeling of a flexible beam actuated by shape memory
alloy wires, Smart Materials and Structures 6 (3) (1997)
265.

[135A] P.S. Wei, F.K. Chung, Three-dimensional electron-
beam deflection and missed joint in welding dissimilar
metals, Journal of Heat Transfer — Transactions of the
ASME 119 (4) (1997) 832.

[136A] S.-C. Yi, Heat transfer of a smoldering flammable sub-
strate. Part 1: development of a theoretical model for the
heat transfer of a smoldering substrate, Journal of Fire
Sciences 15 (6) (1997) 462.

Boundary layers and external flows: external effects

[1B] B. Abu-Hijleh, Convection heat transfer from a laminar
flow over a 2-D backward facing step with asymmetric
and orthotropic porous floor segments, Numerical Heat
Transfer Part A — Applications 31 (3) (1997) 325.

[2B] J.M. Hacker, J.K. Eaton, Measurements of heat transfer
in a separated and reattaching flow with spatially varying
thermal boundary conditions, International Journal of
Heat and Fluid Flow 18 (1) (1997) 131.

[3B] J.Y. Jeong, H.S. Ryou, Numerical simulation of heat
transfer and flow structure in 3D turbulent boundary layer
with imbedded longitudinal vortex, Numerical Heat
Transfer Part A — Applications 31 (4) (1997) 433.

[4B] M.A. Jog, M.A. Hader, Transient heat transfer to a
spheroidal liquid drop suspended in an electric field,
International Journal of Heat and Fluid Flow 18 (4)
(1997) 411.

[SB] M.D. Kestoras, T.W. Simon, Turbulent transport
measurements in a heated boundary layer: combined
effects of free-steam turbulence and removal of concave

curvature, Journal of Heat Transfer — Transactions of
the ASME 119 (3) (1997) 413.

[6B] M. Masoudi, W.A. Sirignano, Influence of an advecting
vortex on the heat transfer to a liquid droplet,
International Journal of Heat and Mass Transfer 40 (15)
(1997) 3663.

[7B] K. Nakabe, K. Inaoka, T. Ai, K. Suzuki, Flow visualiza-
tion of longitudinal vortices induced by an inclined
impinging jet in a crossflow — effective cooling of high
temperature gas turbine blades, Energy Conversion and
Management 38 (10-13) (1997) 1145.

[8B] K.K. Sikka, T.S. Fisher, K.E. Torrance, C.R. Lamb,
Effects of package orientation and mixed convection on
heat transfer from a PQFP, IEEE Transactions on
Components Packaging and Manufacturing Technology
Part A 20 (2) (1997) 152.

[9B] T.P. Sommer, R.M.C. So, J. Zhang, Modeling nonequili-
brium and history effects of homogeneous turbulence in a
stably stratified medium, International Journal of Heat
and Fluid Flow 18 (1) (1997) 29.

[10B] R.I. Sujith, G.A. Waldherr, J.I. Jagoda, B.T. Zinn,
Experimental investigation of the behavior of droplets in
axial acoustic fields, Journal of Vibration and Acoustics
— Transactions of the ASME 119 (3) (1997) 285.

[11B] R.J. Volino, T.W. Simon, Boundary layer transition
under high free-stream turbulence and strong acceleration
conditions. Part 1: mean flow results, Journal of Heat
Transfer — Transactions of the ASME 119 (3) (1997) 420.

[12B] R.J. Volino, T.W. Simon, Boundary layer transition
under high free-stream turbulence and strong acceleration
conditions. Part 2: turbulent transport results, Journal of
Heat Transfer — Transactions of the ASME 119 (3)
(1997) 427.

[13B] R.J. Volino, T.W. Simon, Velocity and temperature pro-
files in turbulent boundary layer flows experiencing
streamwise pressure gradients, Journal of Heat Transfer —
Transactions of the ASME 119 (3) (1997) 433.

[14B] J. Vuillon, D. Zeitoun, Numerical study of 2D and 3D
flowfields in a high-power pulsed chemical laser,
International Journal of Numerical Methods for Heat and
Fluid Flow 7 (1) (1997) 24.

Boundary layers and external flows: geometric effects

[15B] G.R. Ahmed, M.M. Yovanovic, J.R. Culham,
Experimental and approximate analytical modeling of
forced convection from isothermal spheres, Journal of
Thermophysics and Heat Transfer 11 (2) (1997) 223.

[16B] A.M. Anderson, Comparison of computational and ex-
perimental results for flow and heat transfer from an array
of heated blocks, Journal of Electronic Packaging 119 (1)
(1997) 32.

[17B] M. Baeva, P. Baev, A. Kaplan, Analysis of the heat
transfer from a moving elliptical cylinder, Journal of
Physics D — Applied Physics 30 (8) (1997) 1190.

[18B] W.M. Chakroun, M.W. Medhin, R.P. Taylor, Heat
transfer from rough, protruding discretely heated strips
with and without flow acceleration, International Journal
of Heat and Fluid Flow 18 (5) (1997) 461.

[19B] H. Chen, R.W. Besant, Y.-X. Tao, Two-dimensional air
exfiltration and heat transfer through fiberglass insulation.



2476 E.R.G. Eckert et al. [ Int. J. Heat Mass Transfer 43 (2000) 2431-2528

Part 11I: comparisons between simulations and experiments,
HVAC and R 3 (3) (1997) 215.

[20B] K.S. Choi, D.M. Orchard, Turbulence management
using riblets for heat and momentum transfer,
Experimental Thermal and Fluid Science 15 (2) (1997)
109.

[21B] N.C. Dejong, A.M. Jacobi, Experimental study of flow
and heat transfer in parallel-plate arrays: local, row-by-
row and surface average behavior, International Journal of
Heat and Mass Transfer 40 (6) (1997) 1365.

[22B] A.J. Fowler, G.A. Ledezma, A. Bejan, Optimal geo-
metric arrangement of staggered plates in forced convec-
tion, International Journal of Heat and Mass Transfer 40
(8) (1997) 1795.

[23B] M.C. Gentry, A.M. Jacobi, Heat transfer enhancement
by delta-wing vortex generators on a flat plate: vortex in-
teractions with the boundary layer, Experimental Thermal
and Fluid Science 14 (3) (1997) 231.

[24B] G. Hetsroni, A. Mosyak, L.P. Yarin, Thermal streaks
regeneration in the wake of a disturbance in a turbulent
boundary layer, International Journal of Heat and Mass
Transfer 40 (17) (1997) 4161.

[25B] A. Hoffs, A. Bolcs, S.P. Harasgama, Transient heat
transfer experiments in a linear cascade via an insertion
mechanism using the liquid crystal technique, Journal of
Turbomachinery — Transactions of the ASME 119 (1)
(1997) 9.

[26B] Z.H. Lin, Y.J. Chou, Y.H. Hung, Heat transfer beha-
viors of a confined slot jet impingement, International
Journal of Heat, Mass Transfer 40 (5) (1997) 1095.

[27B] C.A. Long, A.P. Morse, P.G. Tucker, Measurement and
computation of heat transfer in high-pressure compressor
drum geometries with axial throughflow, Journal of
Turbomachinery — Transactions of the ASME 119 (1)
(1997) 51.

[28B] E.R. Meinders, T.H. van der Meer, K. Hanjalic, C.J.M.
Lasance, Application of infrared thermography to the
evaluation of local convective heat transfer on arrays of
cubical protrusions, International Journal of Heat and
Fluid Flow 18 (1) (1997) 152.

[29B] M.W. Pinson, T. Wang, Effects of leading-edge rough-
ness on fluid flow and heat transfer in the transitional
boundary layer over a flat plate, International Journal of
Heat and Mass Transfer 40 (12) (1997) 2813.

[30B] T.J. Praisner, C.V. Seal, L. Takmaz, C.R. Smith,
Spatial-temporal turbulent flow-field and heat transfer
behavior in end-wall junctions, International Journal of
Heat and Fluid Flow 18 (1) (1997) 142.

[31B] M.R. Raupach, J.J. Finnigan, Influence of topography
on meteorological variables and surface-atmosphere inter-
actions, Journal of Hydrology 190 (3/4) (1997) 182.

[32B] J.K. Sakakibara, M. Hishida, Maeda, vortex structure
and heat transfer in the stagnation region of an impinging
plane jet (simultaneous measurements of velocity and tem-
perature fields by digital particle image velocimetry and
laser-induced fluorescence), International Journal of Heat
and Mass Transfer 40 (13) (1997) 3163.

[33B] J.-Y. San, C.-H. Huang, M.-H. Shu, Impingement cool-
ing of a confined circular air jet, International Journal of
Heat and Mass Transfer 40 (6) (1997) 1355.

[34B] H.S. Shafi, R.A. Antonia, P.A. Krogstad, Heat flux

measurements in a turbulent boundary layer on a rough
wall, International Journal of Heat and Mass Transfer 40
(12) (1997) 2989.

[35B] V.I. Terekhov, S.V. Kalinina, Y.M. Mshvidobadze,
Heat transfer coefficient and aerodynamic resistance on a
surface with a single dimple, Journal of Enhanced Heat
Transfer 4 (2) (1997) 131.

[36B] L.B. Wang, W.Q. Tao, Numerical analysis on heat
transfer and fluid flow for arrays of non-uniform plate
length aligned at angles to the flow direction, International
Journal of Numerical Methods for Heat and Fluid Flow 7
(1997) 5.

[37B] Y. Wang, S. Komori, M.K. Chung, Numerical simu-
lations on thermal turbulent flows with a second-order clo-
sure model, Journal of Chemical Engineering of Japan 30
(3) (1997) 448.

[38B] Q. Xie, D. Wroblewski, Effect of periodic unsteadiness
on heat transfer in a turbulent boundary layer downstream
of a cylinder-wall junction, International Journal of Heat
and Fluid Flow 18 (1) (1997) 107.

[39B] L.W. Zhang, S. Balachandar, D.K. Tafti, F.M. Najjar,
Heat transfer enhancement mechanisms in inline and stag-
gered parallel-plate fin heat exchangers, International
Journal of Heat and Mass Transfer 40 (10) (1997) 2307.

Boundary layers and external flows: compressibility and
high-speed flow effects

[40B] J. Allegre, D. Bisch, J.C. Lengrand, Experimental
rarefied heat transfer at hypersonic conditions over 70-
degree blunted cone, Journal of Spacecraft and Rockets 34
(6) (1997) 724.

[41B] M.J. Barber, J.A. Schetz, L.A. Roe, Normal, sonic
helium injection through a wedge-shaped orifice into
supersonic flow, Journal of Propulsion and Power 13 (2)
(1997) 257.

[42B] S.A. Berry, R.J. Nowak, Fin leading-edge sweep effect
on shock-shock interaction at Mach 6, Journal of
Spacecraft and Rockets 34 (4) (1997) 416.

[43B] J.J. Bertin, K.F. Stetson, S.A. Bouslog, J.M. Caram,
Effect of isolated roughness elements on boundary-layer
transition for Shuttle Orbiter, Journal of Spacecraft and
Rockets 34 (4) (1997) 426.

[44B] M. Capitelli, I. Armenise, C. Gorse, State-to-state
approach in the kinetics of air components under re-entry
conditions, Journal of Thermophysics and Heat Transfer
11 (4) (1997) 570.

[45B] D.A. de la Chevalerie, A. Fonteneau, L. De Luca, G.
Cardone, Gortler-type vortices in hypersonic flows: the
ramp problem, Experimental Thermal and Fluid Science
15 (2) (1997) 69.

[46B] T. Gokcen, Effects of flowfield nonequilibrium on con-
vective heat transfer to a blunt body, Journal of
Thermophysics and Heat Transfer 11 (2) (1997) 289.

[47B] Z. Han, R.D. Reitz, Temperature wall function formu-
lation for variable-density turbulent flows with application
to engine convective heat transfer modeling, International
Journal of Heat and Mass Transfer 40 (3) (1997) 613.

[48B] H.P. Horton, Near-similarity approximation for com-
pressible, laminar boundary layers on adiabatic walls,
Proceedings of the Institution of Mechanical Engineers



E.R.G. Eckert et al. [ Int. J. Heat Mass Transfer 43 (2000) 2431-2528 2477

Part G Journal of Acrospace Engineering 211 (5) (1997)
285.

[49B] V. Joly, C. Marmignon, Effect of H,O vapor on the vi-
brational relaxation in hypersonic wind tunnels, Journal of
Thermophysics and Heat Transfer 11 (2) (1997) 266.

[SOB] C. Le Ribault, R. Friedrich, Investigation of transport
equations for turbulent heat fluxes in compressible flows,
International Journal of Heat and Mass Transfer 40 (11)
(1997) 2721.

[S1B] S.G. Mallinson, S.L. Gai, N.R. Mudford, Interaction of
a shock wave with a laminar boundary layer at a com-
pression corner in high-enthalpy flows including real gas
effects, Journal of Fluid Mechanics 1997 (1997) 1.

[52B] H.S. Takhar, K. Yano, S. Nakamura, G. Nath,
Unsteady compressible boundary layer flow in the stagna-
tion region of a sphere with a magnetic field, Archive of
Applied Mechanics 67 (7) (1997) 478.

[53B] B.W. van Oudheusden, Note on the Prandtl number
effect on laminar heat transfer and recovery, Aeronautical
Journal 101 (1008) (1997) 371.

Boundary layers and external flows: analysis and
modeling

[54B] J.W. Ahn, T.S. Park, H.J. Sung, Application of a near-
wall turbulence model to the flows over a step with
inclined wall, International Journal of Heat and Fluid
Flow 18 (2) (1997) 209.

[55B] V.S. Arpaci, S.-H. Kao, Microscales of rotating turbu-
lent flows, International Journal of Heat and Mass
Transfer 40 (16) (1997) 3819.

[56B] P. Bradshaw, Understanding and prediction of turbulent
flow — 1996, International Journal of Heat and Fluid
Flow 18 (1) (1997) 45.

[57B] Y. Chen, H. Ohashi, M. Akiyama, Two-parameter ther-
mal lattice BGK model with a controllable Prandtl num-
ber, Journal of Scientific Computing 12 (2) (1997) 169.

[58B] K.D. Cole, Conjugate heat transfer from a small heated
strip, International Journal of Heat and Mass Transfer 40
(11) (1997) 2709.

[59B] L. Consiglieri, Stationary weak solutions for a class of
non-Newtonian fluids with energy transfer, International
Journal of Non-Linear Mechanics 32 (5) (1997) 961.

[60B] M.M. Gibson, R.D. Harper, Calculation of impinging-
jet heat transfer with the low-Reynolds-number q—{ turbu-
lence model, International Journal of Heat and Fluid
Flow 18 (1) (1997) 80.

[61B] C. Trevino, G. Becerra, F. Mendez, Classical problem
of convective heat transfer in laminar flow over a thin
finite thickness plate with uniform temperature at the
lower surface, International Journal of Heat and Mass
Transfer 40 (15) (1997) 3577.

[62B] X. Xu, J. Shi, J. Fan, Group theory analysis of mixed
convection over a horizontal moving plate, Applied
Mathematics and Mechanics (English ed.) 18 (6) (1997)
605.

Boundary layers and external flows: unsteady effects

[63B] H.M. Badr, Effect of free-stream fluctuations on lami-

nar forced convection from a straight tube, International
Journal of Heat and Mass Transfer 40 (15) (1997) 3653.

[64B] Z.D. Chen, X.D. Chen, J.J.J. Chen, Effects of an oscil-
lating interface on heat transfer, Chemical Engineering
Science 52 (19) (1997) 3265.

[65B] H. Herwig, X. You, Thermal receptivity of unstable
laminar flow with heat transfer, International Journal of
Heat and Mass Transfer 40 (17) (1997) 4095.

[66B] G. Juncu, Conjugate unsteady heat transfer from a
sphere in Stokes flow, Chemical Engineering Science 52
(16) (1997) 2845.

[67B] R.L. Kimmel, Effect of pressure gradients on transition
zone length in hypersonic boundary layers, Journal of
Fluids Engineering — Transactions of the ASME 119 (1)
(1997) 36.

[68B] D.L. Quintana, M. Amitay, A. Ortega, 1.J. Wygnanski,
Heat transfer in the forced laminar wall jet, Journal of
Heat Transfer — Transactions of the ASME 119 (3)
(1997) 451.

[69B] K. Shailendhra, S.P. Anjali Devi, Heat transport along
an oscillating flat plate in the presence of a transverse
magnetic field, International Journal of Heat and Mass
Transfer 40 (2) (1997) 498.

[70B] K. Shigemori, H. Azechi, M. Nakai, M. Honda, K.
Meguro, N. Miyanaga, H. Takabe, K. Mima,
Measurements of Rayleigh-Taylor growth rate of planar
targets irradiated directly by partially coherent light,
Physical Review Letters 78 (2) (1997) 250.

[71B] F.A. Youssef, Effect of surface expansion on transient
heat transfer from a cylinder in cross flow, Journal of
Physics D — Applied Physics 30 (13) (1997) 1867.

[72B] K.H. Yu, K.C. Schadow, Role of large coherent struc-
tures in turbulent compressible mixing, Experimental
Thermal and Fluid Science 14 (1) (1997) 75.

Boundary layers and external flows: films and interfacial
effects

[73B] S.M. Ghiaasiaan, A.E. Dabiri, D. Luo, Heat transfer in
a turbulent falling film subject to intense volumetric heat-
ing, Journal of Enhanced Heat Transfer 4 (2) (1997) 87.

[74B] S. Jayanti, G.F. Hewitt, Hydrodynamics and heat trans-
fer of wavy thin film flow, International Journal of Heat
and Mass Transfer 40 (1) (1997) 179.

[75B] S. Kawano, H. Hashimoto, Numerical study on motion
of a sphere coated with a thin liquid film at intermediate
Reynolds numbers, Journal of Fluids Engineering —
Transactions of the ASME 119 (2) (1997) 397.

[76B] P.E. Raad, D. Fadda, Free surface mixing with heat
transfer, Numerical Heat Transfer Part A — Applications
31 (7) (1997) 685.

[77B] D. Sultanovic, B. Bjerke, J. Rekstad, K.A. Villalonga,
Study of the heat transfer of rivulet flow on inclined
plates, Solar Energy 60 (3/4) (1997) 221.

Boundary layers and external flows: effects of fluid type
or fluid properties

[78B] P.N. Baptista, F.A.R. Oliveira, J.C. Oliveira, S.K.
Sastry, Dimensionless analysis of fluid-to-particle heat



2478 E.R.G. Eckert et al. [ Int. J. Heat Mass Transfer 43 (2000) 2431-2528

transfer coefficients, Journal of Food Engineering 31 (2)
(1997) 199.

[79B] G. Hetsroni, R. Rozenblit, L.P. Yarin, Effect of coarse
particles on the heat transfer in a turbulent boundary
layer, International Journal of Heat and Mass Transfer 40
(9) (1997) 2201.

[80B] T.G. Howell, D.R. Jeng, K.J. de Witt, Momentum and
heat transfer on a continuous moving surface in a power
law fluid, International Journal of Heat and Mass
Transfer 40 (8) (1997) 1853.

[81B] C.-H. Hsu, C.-S. Chen, J.-T. Teng, Temperature and
flow fields for the flow of a second grade fluid past a
wedge, International Journal of Non-Linear Mechanics 32
(5) (1997) 933.

[82B] P.S. Lawrence, M.S. Sarma, B.N. Rao, Heat transfer in
a viscoelastic boundary layer flow over a stretching sheet
revisited, Journal of Physics D — Applied Physics 30 (24)
(1997) 3330.

[83B] Y. Tambour, Theory of transient multicomponent trans-
port coupling in three-dimensional stagnation flows,
International Journal of Heat and Mass Transfer 40 (5)
(1997) 1205.

[84B] K. Vajravelu, A. Hadjinicolaou, Convective heat trans-
fer in an electrically conducting fluid at a stretching sur-
face with uniform free stream, International Journal of
Engineering Science 35 (12/13) (1997) 1237.

[85B] C. Yao, S.P. Arya, J. Davis, C.E. Main, Numerical
model of the transport and diffusion of Peronospora taba-
cina spores in the evolving atmospheric boundary layer,
Atmospheric Environment 31 (11) (1997) 1709.

Channel flows: straight-walled ducts including
microchannel flows

[1C] A. Barletta, Slug flow heat transfer in circular ducts with
viscous dissipation and convective boundary conditions,
International Journal of Heat and Mass Transfer 40 (17)
(1997) 4219.

[2C] A. Campo, G. Li, Maximum heat transfer to metallic-
liquid flows from a cluster of vertical, parallel-plate chan-
nels heated symmetrically, Nuclear Technology 119 (2)
(1997) 211.

[3C] A. Campo, J.C. Morales, A.E. Larreteguy, Pressure drop
and heat transfer associated with flows moving laminarly
in straight ducts of irregular, singly connected cross-sec-
tions, Wéarme und Stoffiibertragung —Thermo and Fluid
Dynamics 32 (3) (1997) 193.

[4C] G. Groppi, E. Tronconi, Theoretical analysis of mass
and heat transfer in monolith catalysts with triangular
channels, Chemical Engineering Science 52 (20) (1997)
3521.

[5C] Z.Y. Guo, X.B. Wu, Compressibility effect on the gas
flow and heat transfer in a microtube, International
Journal of Heat and Mass Transfer 40 (13) (1997) 3251.

[6C] F.F. Hatay, P.L. O’Sullivan, S. Biringen, P.R.
Bandyopadhyay, Numerical simulation of secondary flows
in channels driven by applied Lorentz forces, Journal of
Thermophysics and Heat Transfer 11 (3) (1997) 446.

[7C] M. Hirota, H. Fujita, H. Yokosawa, H. Nakai, H. Itoh,
Turbulent heat transfer in a square duct, International
Journal of Heat and Fluid Flow 18 (1) (1997) 170.

[8C] N. Kasagi, M. Nishimura, Direct numerical simulation
of combined forced and natural turbulent convection in a
vertical plane channel, International Journal of Heat and
Fluid Flow 18 (1) (1997) 88.

[9C] H.P. Kavehpour, M. Faghri, Y. Asako, Effects of com-
pressibility and rarefaction on gaseous flows in microchan-
nels, Numerical Heat Transfer Part A — Applications 32
(7) (1997) 677.

[10C] C.W. Leung, S.D. Probert, Forced-convective turbulent-
flows through horizontal ducts with isosceles-triangular in-
ternal cross-sections, Applied Energy 57 (1) (1997) 13.

[11C] W.L. Lin, T.F. Lin, Observation and computation of
vortex and/or reverse flow development in mixed convec-
tion of air in a slightly inclined rectangular duct, Journal
of Heat Transfer — Transactions of the ASME 119 (4)
(1997) 691.

[12C] M.T. Madhav, M.R. Malin, Numerical simulation of
fully developed duct flows, Applied Mathematical
Modelling 21 (8) (1997) 503.

[13C] G.M. Mala, D. Lim, J.D. Dale, Heat transfer and fluid
flow in microchannels, International Journal of Heat and
Mass Transfer 40 (13) (1997) 3079.

[14C] G.M. Mala, D. Li, C. Werner, H.J. Jacobasch, Y.B.
Ning, Flow characteristics of water through a microchan-
nel between two parallel plates with electrokinetic effects,
International Journal of Heat and Fluid Flow 18 (5)
(1997) 489.

[15C] C.K. Oh, E.S. Oran, R.S. Sinkovits, Computations of
high-speed, high Knudsen number microchannel flows,
Journal of Thermophysics and Heat Transfer 11 (4) (1997)
497.

[16C] D.V. Papavassiliou, T.J. Hanratty, Transport of a
passive scalar in a turbulent channel flow, International
Journal of Heat and Mass Transfer 40 (6) (1997) 1303.

[17C] J.M. Preston, W.S. Johnson, Acoustic enhancement of
the rate of heat transfer over a flat plate — an experimen-
tal investigation, Journal of Energy Resources Technology
— Transactions of the ASME 119 (4) (1997) 257.

[18C] J.R. Rujano, M.M. Rahman, Transient response of
microchannel heat sinks in a silicon wafer, Journal of
Electronic Packaging 119 (4) (1997) 239.

[19C] T.K. Stovall, J.A. Crabtree, D.K. Felde, G.
Farquharson, J.E. Park, Effects of partial inlet blockages
on high-velocity flow through a thin rectangular duct: ex-
perimental and analytical results, Journal of Heat Transfer
— Transactions of the ASME 119 (3) (1997) 440.

[20C] K. Takamatsu, N. Fujimoto, Y.F. Rao, K. Fukuda,
Numerical study of flow and heat transfer of superfluid
helium in capillary channels, Cryogenics 37 (12) (1997)
829.

[21C] S. Torii, W.-J. Yang, Heat transfer analysis of turbulent
parallel Couette flows using anisotropic k—e model,
Numerical Heat Transfer Part A — Applications 31 (3)
(1997) 223.

[22C] S. Torii, W.-J. Yang, Laminarization of turbulent gas
flow inside a strongly heated tube, International Journal of
Heat and Mass Transfer 40 (13) (1997) 3105.

[23C] B. Weigand, J.R. Ferguson, M.E. Crawford, Extended
Kays and Crawford turbulent Prandtl number model,
International Journal of Heat and Mass Transfer 40 (17)
(1997) 4191.



E.R.G. Eckert et al. [ Int. J. Heat Mass Transfer 43 (2000) 2431-2528 2479

[24C] E. Zanchini, Effect of viscous dissipation on the asymp-
totic behaviour of laminar forced convection in circular
tubes, International Journal of Heat and Mass Transfer 40
(1) (1997) 169.

[25C] J.M. Zhang, W.H. Sutton, F.C. Lai, Enhancement of
heat transfer using porous convection-to-radiation conver-
ter for laminar flow in a circular duct, International
Journal of Heat and Mass Transfer 40 (1) (1997) 39.

[26C] Y. Zhuang, C.F. Ma, M. Qin, Experimental study on
local heat transfer with liquid impingement flow in two-
dimensional micro-channels, International Journal of Heat
and Mass Transfer 40 (17) (1997) 4055.

Channel flows: irregular geometries

[27C] F.A.A. Barbuto, R.M. Cotta, Integral transformation
of elliptic problems within irregular domains fully devel-
oped channel flow, International Journal of Numerical
Methods for Heat and Fluid Flow 7 (8) (1997) 778.

[28C] Y. Demirel, H.H. Al-Ali, Thermodynamic analysis of
convective heat transfer in a packed duct with asymmetri-
cal wall temperatures, International Journal of Heat and
Mass Transfer 40 (5) (1997) 1145.

[29C] H.A. Dijkstra, M.J. Molemaker, Symmetry breaking
and overturning oscillations in thermohaline-driven flows,
Journal of Fluid Mechanics 1997 (1997) 169.

[30C] S. Garimella, R.N. Christensen, Performance evaluation
of spirally fluted annuli: geometry and flow regime effects,
Heat Transfer Engineering 18 (1) (1997) 34.

[31C] G. Klinich III, J.F. Kafkalidis, J.T. Tough, Superfluid
turbulence in converging and diverging rectangular chan-
nels, Journal of Low Temperature Physics 107 (3/4) (1997)
327.

[32C] J. Larsson, Turbine blade heat transfer calculations
using two-equation turbulence models, Proceedings of the
Institution of Mechanical Engineers Part A Journal of
Power & Energy 211 (3) (1997) 253.

[33C] J. Lin, M.A.R. Sharif, Numerical study of fluid flow
and heat transfer in a channel with heated normal plates,
Numerical Heat Transfer Part A — Applications 31 (8)
(1997) 853.

[34C] S. Lin, A.J. Griffiths, Local flow characteristics and its
effect on cowled finned systems, Proceedings of the
Institution of Mechanical Engineers Part E Journal of
Process Mechanical Engineering 211 (E2) (1997) 95.

[35C] H. Minhas, S.H. Lock, Forced convection in an air-
filled bayonet tube during the laminar—turbulent tran-
sition, International Journal of Heat and Mass Transfer 40
(8) (1997) 1885.

[36C] G.K. Morris, S.V. Garimella, Composite correlations
for convective heat transfer from arrays of three-dimen-
sional obstacles, International Journal of Heat and Mass
Transfer 40 (2) (1997) 493.

[37C] R.K. Sahoo, V.M.K. Sastri, Numerical investigation of
free convective flow in divergent channels, Computer
Methods in Applied Mechanics and Engineering 146 (1/2)
(1997) 31.

[38C] D.P. Sekulic, A. Campo, J.C. Morales, Irreversibility
phenomena associated with heat transfer and fluid friction
in laminar flows through singly connected ducts,

International Journal of Heat and Mass Transfer 40 (4)
(1997) 905.

[39C] D. Sofialidis, P. Prinos, Fluid flow and heat transfer in
a pipe with wall suction, International Journal of Heat
and Mass Transfer 40 (15) (1997) 3627.

[40C] R.B. Spence, S.C. Lau, Heat transfer and friction in
segmental turbine blade cooling channels, Journal of
Thermophysics and Heat Transfer 11 (3) (1997) 486.

[41C] C.-C. Su, R.-H. Lin, Experimental studies on flow in
convergent and divergent ducts of rectangular cross sec-
tion, International Journal of Energy Research 21 (1)
(1997) 77.

[42C] S. Torii, W.-J. Yang, Numerical study on heat transport
in turbulent Couette flows in concentric annuli,
International Journal of Numerical Methods for Heat and
Fluid Flow 7 (1) (1997) 81.

[43C] B.G. Wiedner, C. Camci, Passage flow structure and its
influence on endwall heat transfer in a 90 deg turning
duct: mean flow and high resolution endwall heat transfer
experiments, Journal of Turbomachinery — Transactions
of the ASME 119 (1) (1997) 39.

[44C] C.H. Yu, M.Y. Chang, C.C. Huang, T.F. Lin,
Unsteady vortex roll structures in a mixed convective air
flow through a horizontal plane channel: a numerical
study, International Journal of Heat and Mass Transfer 40
(3) (1997) 505.

[45C] C.H. Yu, T.F. Lin, Effects of aspect ratio on vortex
flow patterns in mixed convection of air through a bot-
tom-heated horizontal rectangular duct, Numerical Heat
Transfer Part A — Applications 31 (7) (1997) 745.

Channel flows: finned and profiled ducts

[46C] S. Acharya, T. Myrum, X. Qiu, S. Sinha, Developing
and periodically developed flow, temperature and heat
transfer in a ribbed duct, International Journal of Heat
and Mass Transfer 40 (2) (1997) 461.

[47C] T. Arts, G. Rau, M. Cakan, J. Vialonga, D. Fernandez,
F. Tarnowski, E. Laroche, Experimental and numerical in-
vestigation on flow and heat transfer in large-scale, turbine
cooling, representative, rib-roughened channels,
Proceedings of the Institution of Mechanical Engineers
Part A Journal of Power & Energy 211 (3) (1997) 263.

[48C] C.R. Biber, Pressure drop and heat transfer in an iso-
thermal channel with impinging flow, IEEE Transactions
on Components Packaging and  Manufacturing
Technology Part A 20 (4) (1997) 458.

[49C] L.J. Brognaux, R.L. Webb, L.M. Chamra, B.Y. Chung,
Single-phase heat transfer in micro-fin tubes, International
Journal of Heat and Mass Transfer 40 (18) (1997) 4345.

[50C] S.W. Chang, L.M. Su, Influence of reciprocating motion
on heat transfer inside a ribbed duct with application to
piston cooling in marine diesel engines, Journal of Ship
Research 41 (4) (1997) 332.

[S1C] Z. Chen, Q. Li, D. Meier, H.J. Warnecke, Convective
heat transfer and pressure loss in rectangular ducts with
drop-shaped pin fins, Wirme und Stoffiibertragung—
Thermo and Fluid Dynamics 33 (3) (1997) 219.

[52C] D. Copeland, M. Behnia, W. Nakayama, Manifold
microchannel heat sinks: isothermal analysis, IEEE



2480 E.R.G. Eckert et al. [ Int. J. Heat Mass Transfer 43 (2000) 2431-2528

Transactions on Components Packaging and
Manufacturing Technology Part A 20 (2) (1997) 96.

[53C] S.V. Ekkad, J.-C. Han, Detailed heat transfer distri-
butions in two-pass square channels with rib turbulators,
International Journal of Heat and Mass Transfer 40 (11)
(1997) 2525.

[54C] S.A. El-Sayed, S.A. El-Sayed, M.E. Abdel-Hamid,
M.M. Sadoun, Experimental study of turbulent flow inside
a circular tube with longitudinal interrupted fins in the
streamwise direction, Experimental Thermal and Fluid
Science 15 (1) (1997) 1.

[55C] Y.T.K. Gowda, P.A.A. Narayana, K.N. Seetharamu,
Mixed convection heat transfer past in-line cylinders in a
vertical duct, Numerical Heat Transfer Part A —
Applications 31 (5) (1997) 551.

[56C] Z. Guo, N.K. Anand, Three-dimensional heat transfer
in a channel with a baffle in the entrance region,
Numerical Heat Transfer Part A — Applications 31 (1)
(1997) 21.

[57C] P.J. Heggs, P. Sandham, R.A. Hallam, C. Walton,
Local transfer coefficients in corrugated plate heat exchan-
ger channels, Chemical Engineering Research and Design
75 (A7) (1997) 641.

[58C] C.I. Hung, Y.S. Lin, J.D. Chen, Numerical study of
heat transfer enhancement of a horizontal tube with an
eccentrically inserted plate, International Journal of Heat
and Mass Transfer 40 (7) (1997) 1687.

[59C] J.J. Hwang, T.M. Liou, Heat transfer augmentation in
a rectangular channel with slit rib-turbulators on two
opposite  walls, Journal of Turbomachinery —
Transactions of the ASME 119 (3) (1997) 617.

[60C] R.S. Iyer, S. Kakac, K.Y. Fung, Instability and heat
transfer in grooved channel flow, Journal of
Thermophysics and Heat Transfer 11 (3) (1997) 437.

[61C] S.C. Lau, R.B. Spence, R.T. Kukreja, Effect of ribs
with holes on heat transfer in a square channel, Journal of
Thermophysics and Heat Transfer 11 (3) (1997) 484.

[62C] C.W. Leung, H.J. Kang, Laminar convection of hori-
zontal and vertical simulated printed-circuit board assem-
blies, Experimental Heat Transfer 10 (1) (1997) 39.

[63C] T.-Y. Li, Local heat transfer distribution in a rotating
single-pass rib-roughened flow passage, Chung-Kuo Chi
Hsueh Kung Ch’Eng Hsueh Pao/Journal of the Chinese
Society of Mechanical Engineers 18 (4) (1997) 379.

[64C] H. Mizunuma, M. Behnia, W. Nakayama, Heat transfer
from micro-finned surfaces to flow of fluorinert coolant in
reduced-size channels, IEEE Transactions on Components
Packaging and Manufacturing Technology Part A 20 (2)
(1997) 138.

[65C] S. Mochizuki, A. Murata, M. Fukunaga, Effects of rib
arrangements on pressure drop and heat transfer in a rib-
roughened channel with a sharp 180 deg turn, Journal of
Turbomachinery — Transactions of the ASME 119 (3)
(1997) 610.

[66C] M. Naimi, F.B. Gessner, Calculation of fully developed
turbulent flow in rectangular ducts with two opposite
roughened walls, International Journal of Heat and Fluid
Flow 18 (5) (1997) 471.

[67C] R.P. Saini, J.S. Saini, Heat transfer and friction factor
correlations for artificially roughened ducts with expanded

metal mesh as roughness element, International Journal of
Heat and Mass Transfer 40 (4) (1997) 973.

[68C] Y. Sata, H. Iwasak, M. Ishizuka, Development of pre-
diction technique for cooling performance of finned heat
sink in uniform flow, IEEE Transactions on Components
Packaging and Manufacturing Technology Part A 20 (2)
(1997) 160.

[69C] K. Takase, Three-dimensional numerical simulations of
heat transfer in an annular fuel channel with periodic
spacer ribs under a fully developed turbulent flow, Nuclear
Technology 118 (2) (1997) 175.

[70C] M.E. Taslim, T. Li, S.D. Spring, Measurements of heat
transfer coefficients and friction factors in rib-roughened
channels simulating leading-edge cavities of a modern tur-
bine blade, Journal of Turbomachinery — Transactions of
the ASME 119 (3) (1997) 601.

[71C] Y.M. Zhang, J.C. Han, C.P. Lee, Heat transfer and
friction characteristics of turbulent flow in circular tubes
with twisted-tape inserts and axial interrupted ribs,
Journal of Enhanced Heat Transfer 4 (4) (1997) 297.

Channel flows. periodic flows, secondary flows and
entrance effects

[72C] A. Barletta, E. Zanchini, Forced convection in the ther-
mal entrance region of a circular duct with slug flow and
viscous dissipation, International Journal of Heat and
Mass Transfer 40 (5) (1997) 1181.

[73C] R.F. Barron, X. Wang, T.A. Ameel, R.O. Warrington,
Graetz problem extended to slip-flow, International
Journal of Heat and Mass Transfer 40 (8) (1997) 1817.

[74C] D.M. Brown, C.A.C. Santos, R.M. Cotta, S. Kakac,
Analysis of steady forced convection in thermally develop-
ing turbulent duct flows, International Journal of
Numerical Methods for Heat and Fluid Flow 7 (1997) 5.

[75C] D. Couton, S. Doan-Kim, F. Vuillot, Numerical simu-
lation of vortex-shedding phenomenon in a channel with
flow induced through porous wall, International Journal
of Heat and Fluid Flow 18 (3) (1997) 283.

[76C] M. Ekenberg, B. Johansson, In-cylinder flow in high
speed two-stroke engines with different transfer channels,
Sae Special Publications 1997 (1997) 1.

[77C] A.H. Elkholy, Sinusoidal excitation of viscous fluids in
pipes, International Journal of Pressure Vessels and Piping
70 (3) (1997) 161.

[78C] B. Fourcher, K. Mansouri, Approximate analytical sol-
ution to the Graetz problem with periodic inlet tempera-
ture, International Journal of Heat and Fluid Flow 18 (2)
(1997) 229.

[79C] T. Fusegi, Numerical study of convective heat transfer
from periodic open cavities in a channel with oscillatory
throughflow, International Journal of Heat and Fluid
Flow 18 (4) (1997) 376.

[80C] D.J. Goering, J.A.C. Humphrey, R. Greif, Dual influ-
ence of curvature and buoyancy in fully developed tube
flows, International Journal of Heat and Mass Transfer 40
(9) (1997) 2187.

[81C] X. Guan, T.B. Martonen, Simulations of flow in curved
tubes, Aerosol Science and Technology 26 (6) (1997) 485.

[82C] Z. Guo, H.J. Sung, Analysis of the Nusselt number in



E.R.G. Eckert et al. [ Int. J. Heat Mass Transfer 43 (2000) 2431-2528 2481

pulsating pipe flow, International Journal of Heat and
Mass Transfer 40 (10) (1997) 2486.

[83C] M. Hirota, H. Fujita, A. Tanaka, S. Araki, T. Tanaka,
Local heat (mass) transfer characteristics in rectangular
ducts with a sharp 180-degree turn, Energy Conversion
and Management 38 (10-13) (1997) 1155.

[84C] S. Isshiki, A. Sakano, I. Ushiyama, N. Isshiki, Studies
on flow resistance and heat transfer of regenerator wire
meshes of Stirling engine in oscillatory flow, JSME
International Journal Series B — Fluids and Thermal
Engineering 40 (2) (1997) 281.

[85C] J. Kim, M. Namba, Transient characteristics induced by
heat addition in SCRAMIJET engine, Memoirs of the
Faculty of Engineering, Kyushu University 57 (2) (1997)
89.

[86C] U.H. Kurzweg, M.J. Jaeger, Thermal pulse propagation
and dispersion in laminar flow within conduits of finite
wall conductivity, International Journal of Heat and Mass
Transfer 40 (6) (1997) 1391.

[87C] C.X. Lin, M.A. Ebadian, Developing turbulent convec-
tive heat transfer in helical pipes, International Journal of
Heat and Mass Transfer 40 (16) (1997) 3861.

[88C] C.X. Lin, P. Zhang, M.A. Ebadian, Laminar forced
convection in the entrance region of helical pipes,
International Journal of Heat and Mass Transfer 40 (14)
(1997) 3293.

[89C] C. Lorencez, M. Nasr-Esfahany, M. Kawaji,
Turbulence structure and prediction of interfacial heat and
mass transfer in wavy-stratified flow, AIChE Journal 43
(6) (1997) 1426.

[90C] T. Moschandreou, M. Zamir, Heat transfer in a tube
with pulsating flow and constant heat flux, International
Journal of Heat and Mass Transfer 40 (10) (1997) 2461.

[91C] J. Nemeth, G. Bucsky, Secondary flow generated in
curved flow, Hungarian Journal of Industrial Chemistry 25
(2) (1997) 91.

[92C] T. Nishimura, K. Kunitsugu, Fluid mixing and mass
transfer in two-dimensional cavities with time-periodic lid
velocity, International Journal of Heat and Fluid Flow 18
(5) (1997) 497.

[93C] A.J. Organ, Solution of the conjugate heat exchange
problem, Proceedings of the Institution of Mechanical
Engineers Part C Journal of Mechanical Engineering
Science 211 (1) (1997) 17.

[94C] G. Russ, H. Beer, Heat transfer and flow field in a pipe
with sinusoidal wavy surface — I. Numerical investigation,
International Journal of Heat and Mass Transfer 40 (5)
(1997) 1061.

[95C] G. Russ, H. Beer, Heat transfer and flow field in a pipe
with sinusoidal wavy surface — II. Experimental investi-
gation, International Journal of Heat and Mass Transfer
40 (5) (1997) 1071.

[96C] R.A. Sahan, H. Gunes, Low-order models for tran-
sitional forced convective flow and heat transfer, Turkish
Journal of Engineering and Environmental Sciences/Turk
Muhendislik Ve Cevre Bilimleri Dergisi 21 (1) (1997) 35.

[97C] G.R. Stroes, I. Catton, Experimental investigation of
the capillary performance of triangular versus sinusoidal
channels, Journal of Heat Transfer — Transactions of the
ASME 119 (4) (1997) 851.

[98C] L.-M. Tam, A.J. Ghajar, Effect of inlet geometry and

heating on the fully developed friction factor in the tran-
sition region of a horizontal tube, Experimental Thermal
and Fluid Science 15 (1) (1997) 52.

[99C] R.C. Xin, M.A. Ebadian, Effects of Prandtl numbers on
local and average convective heat transfer characteristics
in helical pipes, Journal of Heat Transfer — Transactions
of the ASME 119 (3) (1997) 467.

[100C] L.W. Zhang, S. Balachandar, D.K. Tafti, Effects of
intrinsic three dimensionality on heat transfer and friction
loss in a periodic array of parallel plates, Numerical Heat
Transfer Part A — Applications 31 (4) (1997) 327.

Channel flows: non-Newtonian flows

[101C] A. Barletta, Fully developed laminar forced convection
in circular ducts for power-law fluids with viscous dissipa-
tion, International Journal of Heat and Mass Transfer 40
(1) (1997) 15.

[102C] K.A. Caridis, B. Louwagie, T.D. Papathanasiou,
Viscous heating in planar Couette flow: series solutions for
temperature-sensitive ~ fluids, Journal of  Chemical
Engineering of Japan 30 (1) (1997) 123.

[103C] L. Elliott, D.B. Ingham, J.D. Wood, Mixed convection
flow of Newtonian and non-Newtonian fluids in a horizon-
tal rectangular duct, Numerical Heat Transfer Part A —
Applications 32 (8) (1997) 831.

[104C] K. Khellaf, G. Lauriat, New analytical solution for
heat transfer in the entrance region of ducts: hydrodyna-
mically developed flows of power-law fluids with constant
wall temperature, International Journal of Heat and Mass
Transfer 40 (14) (1997) 3443.

[105C] A. Lawal, D.M. Kalyon, Nonisothermal extrusion
flow of viscoplastic fluids with wall slip, International
Journal of Heat and Mass Transfer 40 (16) (1997) 3883.

[106C] R.M. Manglik, J. Ding, Laminar flow heat transfer to
viscous  power-law  fluids in  double-sine  ducts,
International Journal of Heat and Mass Transfer 40 (6)
(1997) 1379.

[107C] T. Min, H.G. Choi, J.Y. Yoo, H. Choi, Laminar con-
vective heat transfer of a Bingham plastic in a circular
pipe — II. Numerical approach — hydrodynamically
developing flow and simultaneously developing flow,
International Journal of Heat and Mass Transfer 40 (15)
(1997) 3689.

[108C] T. Min, J.Y. Yoo, H. Choi, Laminar convective heat
transfer of a Bingham plastic in a circular pipe — 1.
Analytical approach — thermally fully developed flow and
thermally developing flow (the Graetz problem extended),
International Journal of Heat and Mass Transfer 40 (13)
(1997) 3025.

[109C] M.F. Naccache, P.R. Souza Mendes, Mixed convec-
tion in the laminar flow of viscoelastic liquids through rec-
tangular ducts, Journal of Thermophysics and Heat
Transfer 11 (1) (1997) 98.

[110C] P. Payvar, Heat transfer enhancement in laminar flow
of viscoelastic fluids through rectangular ducts,
International Journal of Heat and Mass Transfer 40 (3)
(1997) 745.

[111C] M. Soares, P.R. Souza Mende, M.F. Naccache, Heat
transfer to viscoplastic fluids in laminar flow through iso-
thermal short tubes, Revista Brasileira de Ciencias



2482 E.R.G. Eckert et al. [ Int. J. Heat Mass Transfer 43 (2000) 2431-2528

Mecanicas/Journal of the Brazilian Society of Mechanical
Sciences 19 (1) (1997) 1.

Channel flows: miscellaneous duct flows

[112C] F.E. Ames, Influence of large-scale high-intensity tur-
bulence on vane heat transfer, Journal of Turbomachinery
— Transactions of the ASME 119 (1) (1997) 23.

[113C] V.A. Bashkin, I.V. Yegorov, D.V. Ivanov, Application
of the Newton method to the calculation of internal super-
sonic separated flows, Journal of Applied Mechanics and
Technical Physics (English Translation of Pmtf, Zhurnal
Prikladno 38 (1) (1997) 26.

[114C] S. Bates, D.S. Morrison, Modelling the behaviour of
stratified liquid natural gas in storage tanks: a study of the
rollover phenomenon, International Journal of Heat and
Mass Transfer 40 (8) (1997) 1875.

[115C] A. Bejan, Constructal-theory network of conducting
paths for cooling a heat generating volume, International
Journal of Heat and Mass Transfer 40 (4) (1997) 799.

[116C] B. Bieniasz, K. Kiedrzynski, R. Smusz, J. Wilk, Effect
of positioning the axis of a lamellar rotor model of a suck-
ing and forcing regenerative exchanger on the intensity of
convective mass/heat transfer, International Journal of
Heat and Mass Transfer 40 (14) (1997) 3275.

[117C] S. Fijalkowsky, K. Nakonieczny, Operation of exhaust
systems of turbocharged diesel engines identified by means
of exergy analysis, Proceedings of the Institution of
Mechanical Engineers Part D Journal of Automobile
Engineering 211 (5) (1997) 391.

[118C] G.J. Hwang, Y.C. Cheng, Y.W. Chiang, Experimental
study of laminar heat transfer in a one-porous-wall square
duct with suction flow, International Journal of Heat and
Mass Transfer 40 (2) (1997) 481.

[119C] H.C. Ji, R.A. Gardner, Numerical analysis of turbu-
lent pipe flow in a transverse magnetic field, International
Journal of Heat and Mass Transfer 40 (8) (1997) 1839.

[120C] Y.B. Kolesnikov, O.V. Andreev, Heat-transfer intensi-
fication promoted by vortical structures in closed channel
under magnetic field, Experimental Thermal and Fluid
Science 15 (2) (1997) 82.

[121C] M. Misale, A.E. Bergles, Influence of channel width
on natural convection and boiling heat transfer from simu-
lated microelectronic components, Experimental Thermal
and Fluid Science 14 (2) (1997) 187.

[122C] A. Narain, G. Yu, Q. Liu, Interfacial shear models
and their required asymptotic form for annular/stratified
film condensation flows in inclined channels and vertical
pipes, International Journal of Heat and Mass Transfer 40
(15) (1997) 3559.

[123C] T.D. Papathanasiou, Circular Couette flow of tempera-
ture-dependent materials: asymptotic solutions in the pre-
sence of viscous heating, Chemical Engineering Science 52
(12) (1997) 2003.

[124C] R.W. Rite, K.S. Rezkallah, Local, and mean heat
transfer coefficients in bubbly and slug flows under micro-
gravity conditions, International Journal of Multiphase
Flow 23 (1) (1997) 37.

[125C] L.I. Zaichik, V.A. Pershukov, M.V. Kozelev, A.A.
Vinberg, Modeling of dynamics, heat transfer, and com-
bustion in two-phase turbulent flows. Part 1: isothermal

flows, Experimental Thermal and Fluid Science 15 (4)
(1997) 291.

Flow with separated regions

[1D] L.E. Barton, Laminar flow over a backward-facing step
with a stream of hot particles, International Journal of
Heat and Fluid Flow 18 (4) (1997) 400.

[2D] L.A. Bozzi, J.Q. Feng, T.C. Scott, A.J. Pearlstein,
Steady axisymmetric motion of deformable drops falling
or rising through a homoviscous fluid in a tube at inter-
mediate Reynolds number, Journal of Fluid Mechanics
1997 (1997) 1.

[3D] C.H. Cheng, W. Aung, Numerical prediction of lock-on
effect on convective heat transfer from a transversely oscil-
lating circular cylinder, International Journal of Heat and
Mass Transfer 40 (8) (1997) 1825.

[4D] C.H. Cheng, H.N. Chen, W. Aung, Experimental study
of the effect of transverse oscillation on convection heat
transfer from a circular cylinder, Journal of Heat Transfer
— Transactions of the ASME 119 (3) (1997) 474.

[5D] T.P. Chiang, T.W.H. Sheu, Vortical flow over a 3-D
backward-facing step, Numerical Heat Transfer Part A —
Applications 31 (2) (1997) 167.

[6D] R. de Bruijn, R.J.J. van Diest, T.D. Karapantsios, A.C.
Michels, W.A. Wakeham, J.P.M. Trusler, Heat transfer in
pure critical fluids surrounded by finitely conducting
boundaries in microgravity, Physica A 242 (1/2) (1997)
119.

[7D] J.R. Fessler, J.K. Eaton, Particle response in a planar
sudden expansion flow, Experimental Thermal and Fluid
Science 15 (4) (1997) 413.

[8D] F. Fu, J.F. Klausner, Separated flow model for predict-
ing two-phase pressure drop and evaporative heat transfer
for vertical annular flow, International Journal of Heat
and Fluid Flow 18 (6) (1997) 541.

[9D] P.E. Hancock, F.M. McCluskey, Spanwise-invariant
three-dimensional separated flow, Experimental Thermal
and Fluid Science 14 (1) (1997) 25.

[10D] B.R. Hollis, J.N. Perkins, High-enthalpy aerothermody-
namics of a Mars entry vehicle. Part 2: computational
results, Journal of Spacecraft and Rockets 34 (4) (1997)
457.

[11D] K.O. Homan, S.L. Soo, Model of the transient strati-
fied flow into a chilled-water storage tank, International
Journal of Heat and Mass Transfer 40 (18) (1997) 4367.

[12D] S.H. Ko, D.L. Rhode, Z. Guo, Circumferentially
smeared computed effects of rim seal clearance on wheel-
space thermal distributions, Journal of Turbomachinery —
Transactions of the ASME 119 (1) (1997) 157.

[13D] A. Kondjoyan, H.C. Boisson, Comparison of calculated
and experimental heat transfer coefficients at the surface of
circular cylinders placed in a turbulent cross-flow of air,
Journal of Food Engineering 34 (2) (1997) 123.

[14D] P. Koutmos, C. Mavridis, Computational investigation
of unsteady separated flows, International Journal of Heat
and Fluid Flow 18 (3) (1997) 297.

[15D] J. Legrand, H. Aouabed, P. Legentilhomme, G.
Lefebvre, F. Huet, Use of electrochemical sensors for the
determination of wall turbulence characteristics in annular



E.R.G. Eckert et al. [ Int. J. Heat Mass Transfer 43 (2000) 2431-2528 2483

swirling decaying flows, Experimental Thermal and Fluid
Science 15 (2) (1997) 125.

[16D] J.N. Moss, J.M. Price, Survey of blunt body flows
including wakes at hypersonic low-density conditions,
Journal of Thermophysics and Heat Transfer 11 (3) (1997)
321.

[17D] Y. Nagano, H. Hattori, K. Abe, Modeling the turbu-
lent heat and momentum transfer in flows under different
thermal conditions, Fluid Dynamics Research 20 (1-6)
(1997) 127.

[18D] A. Nakayama, H.R. Rahai, Study of the turbulent near
wake with separation in terms of phase-resolved turbu-
lence quantities, Experimental Thermal and Fluid Science
14 (1) (1997) 101.

[19D] P.J. Oliveira, F.T. Pinho, Pressure drop coefficient of
laminar Newtonian flow in axisymmetric sudden expan-
sions, International Journal of Heat and Fluid Flow 18 (5)
(1997) 518.

[20D] M. Rahnema, M.A. Yaghoubi, H. Kazeminejad,
Numerical study of convective heat transfer from an array
of parallel blunt plates, International Journal of Heat and
Fluid Flow 18 (4) (1997) 430.

[21D] G.H. Rhee, H.J. Sung, Low-Reynolds-number, four-
equation heat transfer model for turbulent separated and
reattaching flows, International Journal of Heat and Fluid
Flow 18 (1) (1997) 38.

[22D] S.H. Seyedein, M. Hasan, Numerical simulation of tur-
bulent flow and heat transfer in the wedge-shaped liquid
metal pool of a twin-roll caster, Numerical Heat Transfer
Part A — Applications 31 (4) (1997) 393.

[23D] M.C. Sharatchandra, D.L. Rhode, Turbulent flow and
heat transfer in staggered tube banks with displaced tube
rows, Numerical Heat Transfer Part A — Applications 31
(6) (1997) 611.

[24D] P.R. Spalart, G.N. Coleman, Numerical study of a sep-
aration bubble with heat transfer, European Journal of
Mechanics B Fluids 16 (2) (1997) 169.

[25D] A. Valencia, L. Hinojosa, Numerical solutions of pul-
sating flow and heat transfer characteristics in a channel
with a backward-facing step, Warme und Stoffiibertragung
—  Thermo and Fluid Dynamics 32 (3) (1997) 143.

[26D] Y. Xu, D.L. Boyer, H.J.S. Fernando, X. Zhang,
Motion fields generated by the oscillatory motion of a cir-
cular cylinder in a linearly stratified fluid, Experimental
Thermal and Fluid Science 14 (3) (1997) 277.

[27D] Y.-T. Yang, C.-L. Kuo, Numerical study of a back-
ward-facing step with uniform normal mass bleed,
International Journal of Heat and Mass Transfer 40 (7)
(1997) 16717.

[28D] K.B. Yuceil, D.S. Dolling, Infrared imaging and shock
visualization of flow over concave blunt bodies, Journal of
Thermophysics and Heat Transfer 11 (3) (1997) 375.

[29D] C.-N. Yung, K.J. De Witt, S. Subramanian, A.A.
Afjeh, T.G. Keith, Three-dimensional pulsatile flow
through a bifurcation, International Journal of Numerical
Methods for Heat and Fluid Flow 7 (8) (1997) 843.

Heat transfer in porous media: porous media

[IDP] B.V. Antohe, J.L. Lage, General two-equation macro-
scopic turbulence model for incompressible flow in porous

media, International Journal of Heat and Mass Transfer
40 (13) (1997) 3013.

[2DP] R.P. Batycky, H. Brenner, Thermal macrotransport
processes in porous media: a review, Advances in Water
Resources 20 (2/3) (1997) 95.

[3DP] L. Bronfenbrener, E. Korin, Kinetic model for crystalli-
zation in porous media, International Journal of Heat and
Mass Transfer 40 (5) (1997) 1053.

[4DP] C.K. Lee, C.C. Mei, Thermal consolidation in porous
media by homogenization theory. Part I. derivation of
macroscale equations, Advances in Water Resources 20 (2/
3) (1997) 127.

[SDP] C.K. Lee, C.C. Mei, Thermal consolidation in porous
media by homogenization theory. Part II: calculation of
effective coefficients, Advances in Water Resources 20 (2/
3) (1997) 145.

[6DP] S.L. Lee, J.H. Yang, Modeling of Darcy—Forchheimer
drag for fluid flow across a bank of circular cylinders,
International Journal of Heat and Mass Transfer 40 (13)
(1997) 3149.

[7DP] G.C. Majumdar, S.P. Sengupta, Thermodynamic analy-
sis of solvent extraction of oil in a packed bed,
Transactions of the ASAE 40 (4) (1997) 1141.

[8DP] G.D. Mazza, S.P. Bressa, G.F. Barreto, On the validity
of the addition of independent contributions for evaluating
heat transfer rates in gas fluidized beds, Powder
Technology 90 (1) (1997) 1.

[9DP] I.N. Nassar, R. Horton, Heat, water, and solute trans-
fer in unsaturated porous media. Part I: theory develop-
ment and transport coefficient evaluation, Transport in
Porous Media 27 (1) (1997) 17.

[10DP] P. Nithiarasu, K.N. Seetharamu, T. Sundararajan,
Natural convective heat transfer in a fluid saturated vari-
able porosity medium, International Journal of Heat and
Mass Transfer 40 (16) (1997) 3955.

[11DP] J.A. Ochoa-Tapia, S. Whitaker, Heat transfer at the
boundary between a porous medium and a homogeneous
fluid, International Journal of Heat and Mass Transfer 40
(11) (1997) 2691.

[12DP] S. Shetty, R.L. Cerro, Fundamental liquid flow corre-
lations for the computation of design parameters for
ordered packings, Industrial and Engineering Chemistry
Research 36 (3) (1997) 771.

[13DP] P.H. Stauffer, L.H. Auer, N.D. Rosenberg,
Compressible gas in porous media: a finite amplitude
analysis of natural convection, International Journal of
Heat and Mass Transfer 40 (7) (1997) 1585.

Heat transfer in porous media: property determinations

[14DP] W. Buessing, H.J. Bart, Thermal conductivity of un-
saturated packed beds — comparison of experimental
results and estimation methods, Chemical Engineering and
Processing 36 (2) (1997) 119.

[15SDP] R. Cesmeci, Z. Misirh, A.A. Goktas, T. Baykara,
Densification of diatomite and microporous structure for-
mation via heat treatment, Key Engineering Materials
132-136 (1997) 884.

[16DP] K. Kamiuto, Study of Dul’'nev’s model for the thermal
and radiative properties of open-cellular porous materials,



2484 E.R.G. Eckert et al. [ Int. J. Heat Mass Transfer 43 (2000) 2431-2528

JSME International Journal Series B — Fluids and
Thermal Engineering 40 (4) (1997) 577.

[17DP] J.D. McWhirter, M.E. Crawford, D.E. Klein, Wall
region porosity distributions for packed beds of uniform
spheres with modified and unmodified walls, Transport in
Porous Media 27 (1) (1997) 99.

[18DP] O. Molerus, Heat Transfer in moving beds with a
stagnant interstitial gas, International Journal of Heat and
Mass Transfer 27 (17) (1997) 4151.

[19DP] K. Muralidhar, D. Mishra, Determination of dis-
persion coefficients in a porous medium using the fre-
quency response method, Experimental Heat Transfer 10
(2) (1997) 109.

[20DP] V.V.R. Natarajan, M.L. Hunt, Heat transfer in verti-
cal granular flows, Experimental Heat Transfer 10 (2)
(1997) 89.

[21DP] M. Quintard, M. Kaviany, S. Whitaker, Two-medium
treatment of heat transfer in porous media: numerical
results for effective properties, Advances in Water
Resources 20 (2/3) (1997) 77.

[22DP] S. Walter, A.H. Mebarek, S. Diyani, Pulsed bed
calorimetry. A jump in speed and sensitivity, Journal of
Thermal Analysis 49 (2) (1997) 1089.

Heat transfer in porous media: external flow and heat
transfer

[23DP] M.A. Al-Nimr, M.K. Alkam, Unsteady non-Darcian
forced convection analysis in an annulus partially filled
with a porous material, Journal of Heat Transfer —
Transactions of the ASME 119 (4) (1997) 799.

[24DP] D. Angirasa, G.P. Peterson, Natural convection heat
transfer from an isothermal vertical surface to a fluid satu-
rated thermally stratified porous medium, International
Journal of Heat and Mass Transfer 40 (18) (1997) 4329.

[25DP] R. Bradean, D.B. Ingham, P.J. Heggs, I. Pop,
Unsteady free convection adjacent to an impulsively
heated horizontal circular cylinder in porous media,
Numerical Heat Transfer Part A — Applications 32 (4)
(1997) 325.

[26DP] R. Bradean, D.B. Ingham, P.J. Heggs, 1. Pop,
Unsteady penetration of free convection flows caused by
heating and cooling flat surfaces in a porous media,
International Journal of Heat and Mass Transfer 40 (3)
(1997) 665.

[27DP] J.Y. Chang, S.M. You, Enhanced boiling heat transfer
from micro-porous surfaces: effects of a coating compo-
sition and method, International Journal of Heat and
Mass Transfer 40 (18) (1997) 4449.

[28DP] C.-H. Chen, Analysis of non-Darcian mixed convec-
tion from impermeable horizontal surfaces in porous
media: the entire regime, International Journal of Heat
and Mass Transfer 40 (12) (1997) 2993.

[29DP] W.-S. Fu, H.-C. Huang, Appropriate sizes of porous
and solid blocks for heat transfer under an impinging jet,
Chung-Kuo Kung Ch’Eng Hsueh K’An/Journal of the
Chinese Institute of Engineers 20 (2) (1997) 159.

[30DP] W.-S. Fu, H.-C. Huang, Thermal performances of
different shape porous blocks under an impinging jet,
International Journal of Heat and Mass Transfer 40 (10)
(1997) 2261.

[31DP] R. Ganapathy, Thermal convection in an infinite por-
ous medium induced by a heated sphere, Journal of Heat
Transfer — Transactions of the ASME 119 (3) (1997) 647.

[32DP] R. Ganapathy, Time-dependent free convection
motion and heat transfer in an infinite porous medium
induced by a heated sphere, International Journal of Heat
and Mass Transfer 40 (7) (1997) 1551.

[33DP] R.S.R. Gorla, K. Shanmugam, M. Kumari,
Nonsimilar solutions for mixed convection in non-
Newtonian fluids along horizontal surfaces in porous
media, Transport in Porous Media 28 (3) (1997) 319.

[34DP] F.M. Hady, F.S. Ibrahim, Forced convection heat
transfer on a flat plate embedded in porous media for
power-law fluids, Transport in Porous Media 28 (2) (1997)
125.

[35DP] S.-S. Hsieh, C.-J. Weng, Nucleate pool boiling from
coated surfaces in saturated R-134a and R-407c,
International Journal of Heat and Mass Transfer 40 (3)
(1997) 519.

[36DP] A.K.M. Jamaluddin, C.T. Bowen, M. Hasan,
Mathematical modelling of formation heat treatment pro-
cess, Canadian Journal of Chemical Engineering 75 (4)
(1997) 777.

[37DP] N.D. Konstantinou, A.K. Stubos, J.C. Statharas,
N.K. Kanellopoulos, A.C. Papaioannou, Enhanced boiling
heat transfer in porous layers with application to electronic
component cooling, Journal of Enhanced Heat Transfer 4
(3) (1997) 175.

[38DP] P.V.S.N. Murthy, P. Singh, Effect of viscous dissipa-
tion on a non-Darcy natural convection regime,
International Journal of Heat and Mass Transfer 40 (6)
(1997) 1251.

[39DP] P.V.S.N. Murthy, P. Singh, Thermal dispersion effects
on non-Darcy natural convection over horizontal plate
with surface mass flux, Archive of Applied Mechanics 67
(7) (1997) 487.

[40DP] D.A.S. Rees, Three-dimensional free convection
boundary layers in porous media induced by a heated sur-
face with spanwise temperature variations, Journal of Heat
Transfer — Transactions of the ASME 119 (4) (1997) 792.

[41DP] P.Q. Singh, Free convection heat and mass transfer
along a vertical surface in a porous medium, Acta
Mechanica 123 (1997) 1.

[42DP] L. Storesletten, D.A.S. Rees, Analytical study of free
convective boundary layer flow in porous media: the effect
of anisotropic diffusivity, Transport in Porous Media 27
(3) (1997) 289.

[43DP] H.S. Takhar, O.A. Beg, Effects of transverse magnetic
field, prandtl number and reynolds number on non-darcy
mixed convective flow of an incompressible viscous fluid
past a porous vertical flat plate in a saturated porous med-
ium, International Journal of Energy Research 21 (1)
(1997) 87.

[44DP] B. Yan, 1. Pop, D.B. Ingham, Numerical study of
unsteady free convection from a sphere in a porous med-
ium, International Journal of Heat and Mass Transfer 40
(4) (1997) 893.



E.R.G. Eckert et al. [ Int. J. Heat Mass Transfer 43 (2000) 2431-2528 2485

Heat transfer in porous media: packed and fluidized
beds

[45DP] A.A. Aganda, P.W. Murray, S. Kionga-Kamau,
Temperature profiles in a wood packed bed heated by hot
inert gases, Chemical Engineering Research and Design 75
(A7) (1997) 677.

[46DP] G.R. Ahn, G.-Y. Han, Bed-to-immersed tube heat
transfer in a circulating fluidized bed, Journal of Chemical
Engineering of Japan 30 (3) (1997) 421.

[47DP] T. Aihara, T. Ohara, T. Shimoyama, H. Kitano,
Heat-transfer and defrosting characteristics of a horizontal
array of cooled tubes immersed in a very shallow fluidized
bed, International Journal of Heat and Mass Transfer 40
(8) (1997) 1807.

[48DP] A.P. Baskakov, B. Leckner, Radiative heat transfer in
circulating fluidized bed furnaces, Powder Technology 90
(3) (1997) 213.

[49DP] 1. Bergault, M.V. Rajashekharam, R.V. Chaudhari,
D. Schweich, H. Delmas, Modeling and comparison of
acetophenone hydrogenation in trickle-bed and slurry air-
lift reactors, Chemical Engineering Science 52 (21/22)
(1997) 4033.

[SODP] M.J. Biggs, P.K. Agarwal, CO/CO, product ratio for
a porous char particle within an incipiently fluidized bed:
a numerical study, Chemical Engineering Science 52 (6)
(1997) 941.

[S1IDP] 1. Borde, M. Dukhovny, T. Elperin, Heat and mass
transfer in a moving vibrofluidized granular bed, Powder
Handling and Processing 9 (4) (1997) 311.

[5S2DP] J.A. Conesa, R. Font, A. Marcilla, J.A. Caballero,
Kinetic model for the continuous pyrolysis of two types of
polyethylene in a fluidized bed reactor, Journal of
Analytical and Applied Pyrolysis 1997 (1997) 419.

[53DP] A. Cybulski, G. Eigenberge, A. Stankiewicz,
Operational and structural nonidealities in modeling and
design of multitubular catalytic reactors, Industrial and
Engineering Chemistry Research 36 (8) (1997) 3140.

[54DP] 1. Dincer, Transient heat transfer during heating of
spherical particles in a fluidized bed, Energy Sources 19 (5)
(1997) 445.

[S5DP] A.G. Dixon, Heat transfer in fixed beds at very low
(less than 4) tube-to-particle diameter ratio, Industrial and
Engineering Chemistry Research 36 (8) (1997) 3053.

[56DP] C. Du, R. Turton, Experimental study of the heat
transfer between near-fluidized particles and an oscillating
immersed surface, International Journal of Heat and Mass
Transfer 40 (10) (1997) 2351.

[S7DP] F.H. Fahmy, Z.S. Abdel-Rehim, Novel design of
photovoltaic system coupled with packed bed thermal
energy storage, Energy Sources 19 (10) (1997) 1031.

[S8DP] L. Gabarain, A.T. Castellari, J. Cechini, A. Tobolski,
P. Haure, Analysis of rate enhancement in a periodically
operated trickle-bed reactor, AIChE Journal 43 (1) (1997)
166.

[S9DP] W.K. Gu, J.C. Chen, Experimental determination of
liquid evaporation rates in superheated fluidized beds,
Experimental Heat Transfer 10 (1) (1997) 31.

[60DP] Y.B. Hahn, Y.H. Im, Wall-to-bed heat transfer in a
circulating fluidized bed for the reduction of iron ore par-
ticles, Metallurgical and Materials Transactions B —

Process Metallurgy and Materials Processing Science 28
(4) (1997) 713.

[61DP] M. Haid, Correlations for the prediction of heat trans-
fer to liquid—solid fluidized beds, Chemical Engineering
and Processing 36 (2) (1997) 143.

[62DP] M. Jamialahmadi, M.R. Malayeri, H. Muller-
Steinhagen, Prediction of optimum operating conditions of
liquid fluidized bed systems, Canadian Journal of
Chemical Engineering 75 (2) (1997) 327.

[63DP] A.I. Karamavruc, N.N. Clark, Fractal approach for
interpretation of local instantaneous temperature signals
around a horizontal heat transfer tube in a bubbling flui-
dized bed, Powder Technology 90 (3) (1997) 235.

[64DP] S.D. Kim, Y. Kang, Heat and mass transfer in three-
phase fluidized-bed reactors — an overview, Chemical
Engineering Science 52 (21/22) (1997) 3639.

[65DP] C.T. Kiranoudis, Z.B. Maroulis, D. Marinos-Kouris,
Modeling and optimization of fluidized bed and rotary
dryers, Drying Technology 15 (3/4) (1997) 735.

[66DP] M.K. Koukou, G. Chaloulou, N. Papayannakos, N.C.
Markatos, Mathematical modelling of the performance of
non-isothermal membrane reactors, International Journal
of Heat and Mass Transfer 40 (10) (1997) 2407.

[67DP] A.V. Kuznetsov, Determination of the optimal initial
temperature distribution in a porous bed, Acta Mechanica
120 (1997) 1.

[68DP] W. Lin, K. Dam-Johansen, C.M. van den Bleek, Flow
pattern in a fluidized bed with a non-fluidized zone,
Powder Technology 90 (3) (1997) 219.

[69DP] C.-H. Luo, M. Mukai, S. Uemiya, T. Kojima,
Convective heat transfer characteristics in a jetting flui-
dized bed with conical distributor, Journal of Chemical
Engineering of Japan 30 (1) (1997) 101.

[70DP] X. Luo, P. Jiang, L.S. Fan, High-pressure three-phase
fluidization: hydrodynamics and heat transfer, AIChE
Journal 43 (10) (1997) 2432.

[71DP] Y. Matsumura, K. Yoshida, Improvement of heat
transfer in a packed-bed reactor for a chemical heat pump
using sodium carbonate decahydrate dehydration,
Industrial and Engineering Chemistry Research 36 (6)
(1997) 2421.

[72DP] G.D. Mazza, N.J. Mariani, G.F. Barreto, Evaluation
of overall heat transfer rates between bubbling fluidized
beds and immersed surfaces, Chemical Engineering
Communications 1997 (1997) 125.

[73DP] O. Miyatake, M.E. Kabir, H. Noda, K. Sugihara,
Transient characterisitcs and performance of hybrid latent
heat storage and spray flash evaporation system, Journal
of Chemical Engineering of Japan 30 (6) (1997) 1076.

[74DP] L. Mleczko, S. Malcus, T. Wurzel, Catalytic reformer-
combustor: a novel reactor concept for synthesis gas pro-
duction, Industrial and Engineering Chemistry Research
36 (11) (1997) 4459.

[7SDP] O. Molerus, Particle-to-gas heat transfer in particle
beds at Peclet numbers Pe less than equivalent to 10,
Powder Technology 90 (1) (1997) 47.

[76DP] K. Muroyama, T. Yoshikawa, S. Takakura, Y.
Yamanaka, Mass transfer from an immersed cylinder in
three-phase systems with fine suspended particles,
Chemical Engineering Science 52 (21/22) (1997) 3861.

[77DP] F. Neme, L. Coppola, U. Bohm, Gas holdup and



2486 E.R.G. Eckert et al. [ Int. J. Heat Mass Transfer 43 (2000) 2431-2528

mass transfer in solid suspended bubble columns in pre-
sence of structured packings, Chemical Engineering and
Technology 20 (5) (1997) 297.

[78DP] J.L. Nijdam, C.W.M. van der Geld, Experiments with
a large-scale reverse flow reactor, Chemical Engineering
Science 52 (16) (1997) 2729.

[79DP] J. Pak, O.A. Plumb, Melting in a two-component
packed bed, Journal of Heat Transfer — Transactions of
the ASME 119 (3) (1997) 553.

[80DP] S. Rapagna, A. Latif, Steam gasification of almond
shells in a fluidised bed reactor: the influence of tempera-
ture and particle size on product yield and distribution,
Biomass and Bioenergy 12 (4) (1997) 281.

[81DP] B.V. Reddy, P.K. Nag, Effect of operating parameters
on heat transfer in the lean phase region of a CFB riser
column, International Journal of Energy Research 21 (10)
(1997) 931.

[82DP] U. Schaflinger, T. Aihara, T. Gruber, U. Weingerl, T.
Ohara, W. Schneider, Analysis of particle motion in a very
shallow fluidized bed, International Journal of Multiphase
Flow 23 (3) (1997) 455.

[83DP] A. Steinfeld, V. Kirillov, G. Kuvshinov, Y.
Mogilnykh, A. Reller, Production of filamentous carbon
and hydrogen by solarthermal catalytic cracking of
methane, Chemical Engineering Science 52 (20) (1997)
3599.

[84DP] O.P. Taranto, S.C.S. Rocha, G.S.V. Raghavan,
Convective heat transfer during coating of particles in
two-dimensional spouted beds, Drying Technology 15 (6—
8) (1997) 1909.

[85DP] K.N. Theologos, Z.B. Maroulis, N.C. Markatos,
Simulation of transport dynamics in fluidized-bed dryers,
Drying Technology 15 (5) (1997) 1265.

[86DP] K. Tsuchiya, A. Furumoto, L.-S. Fan, J. Zhang,
Suspension viscosity and bubble rise velocity in liquid—
solid fluidized beds, Chemical Engineering Science 52 (18)
(1997) 3053.

[87DP] L. Van De Beld, K.R. Westerterp, Operation of a cat-
alytic reverse flow reactor for the purification of air con-
taminated with volatile organic compounds, Canadian
Journal of Chemical Engineering 75 (5) (1997) 975.

[88DP] J.M. Veranth, G.D. Silcox, D.W. Pershing, Numerical
modeling of the temperature distribution in a commercial
hazardous waste slagging rotary kiln, Environmental
Science and Technology 31 (9) (1997) 2534.

[89DP] X.S. Wang, M.J. Rhodes, B.M. Gibbs, D. Geldart,
Heat transfer in dilute gas—particle suspensions, Chemical
Engineering Science 52 (20) (1997) 3617.

[90DP] J. Wiman, A.E. Almstedt, Hydrodynamics, erosion
and heat transfer in a pressurized fluidized bed: influence
of pressure, fluidization velocity, particle size and tube
bank geometry, Chemical Engineering Science 52 (16)
(1997) 26717.

[91DP] Z. Yu, X. Mu, W. Xu, Z. Shen, Studies of the evapor-
ation and scaling mitigation in a recirculating three-phase
fluidized bed, Chinese Journal of Chemical Engineering 5
(4) (1997) 359.

[92DP] M.A. Zarraa, Effect of drag-reducing polymer on the
rate of liquid-solid mass transfer at fixed beds of spheres
under forced convection conditions, CEW, Chemical
Engineering World 32 (9) (1997) 81.

[93DP] 1. Zbicinski, W. Kaminski, K. Ciesielski, P. Strumillo,
Dynamic and hybrid neural model of thermal drying in a
fluidized bed, Drying Technology 15 (6-8) (1997) 1743.

[94DP] X.D. Zhu, H. Hofmann, Hydrogenation of 3-hydroxy-
propanal in trickle beds — experimental and modelling,
Chemical Engineering and Technology 20 (2) (1997) 131.

[95DP] 1. Zun, M. Perpar, B. Filipic, Probe measurements of
local carrying gas fraction in trickle-bed reactor,
Experimental Thermal and Fluid Science 15 (3) (1997)
163.

Heat transfer in porous media: porous layers and
enclosures

[96DP] B.V. Antohe, J.L. Lage, Prandtl number effect on the
optimum heating frequency of an enclosure filled with
fluid or with a saturated porous medium, International
Journal of Heat and Mass Transfer 40 (6) (1997) 1313.

[97DP] M.C. Charrier-Mojtabi, Numerical simulation of two-
and three-dimensional free convection flows in a horizon-
tal porous annulus using a pressure and temperature for-
mulation, International Journal of Heat and Mass
Transfer 40 (7) (1997) 1521.

[98DP] S.C. Chen, K. Vafai, Non-Darcian surface tension
effects on free surface transport in porous media,
Numerical Heat Transfer Part A — Applications 31 (3)
(1997) 235.

[99DP] Y.H. Chen, H.T. Lin, Natural convection in an
inclined enclosure with a fluid layer and a heat-generating
porous bed, Wirme und Stoffiibertragung— Thermo and
Fluid Dynamics 33 (3) (1997) 247.

[100DP] G. Degan, P. Vasseur, Boundary-layer regime in a
vertical porous layer with anisotropic permeability and
boundary effects, International Journal of Heat and Fluid
Flow 18 (3) (1997) 334.

[101DP] A.G. Fedorov, R. Viskanta, Numerical simulation of
conjugate heat transfer in an electronic package formed by
embedded discrete heat sources in contact with a porous
heat sink, Journal of Electronic Packaging 119 (1) (1997)
8.

[102DP] Z. Guo, S.Y. Kim, H.J. Sung, Pulsating flow and
heat transfer in a pipe partially filled with a porous med-
ium, International Journal of Heat and Mass Transfer 40
(17) (1997) 4209.

[103DP] Z. Guo, H.J. Sung, J.M. Hyun, Pulsating flow and
heat transfer in an annulus partially filled with porous
media, Numerical Heat Transfer Part A — Applications
31 (5) (1997) 517.

[104DP] F.J. Higuera, Conjugate natural convection heat
transfer between two porous media separated by a hori-
zontal wall, International Journal of Heat and Mass
Transfer 40 (13) (1997) 3157.

[105DP] F.J. Higuera, I. Pop, Conjugate natural convection
heat transfer between two porous media separated by a
vertical wall, International Journal of Heat and Mass
Transfer 40 (1) (1997) 123.

[106DP] P.N. Kaloni, Z. Qiao, Non-linear stability of convec-
tion in a porous medium with inclined temperature gradi-
ent, International Journal of Heat and Mass Transfer 40
(7) (1997) 1611.

[107DP] M. Karimi-Fard, M.C. Charrier-Mojtabi, K. Vafai,



E.R.G. Eckert et al. [ Int. J. Heat Mass Transfer 43 (2000) 2431-2528 2487

Non-Darcian effects on double-diffusive convection within
a porous medium, Numerical Heat Transfer Part A —
Applications 31 (8) (1997) 837.

[108DP] S. Kimura, T. Kiwata, A. Okajima, I. Pop,
Conjugate natural convection in porous media, Advances
in Water Resources 20 (2/3) (1997) 111.

[109DP] A.V. Kuznetsov, Optimal control of the heat storage
in a porous slab, International Journal of Heat and Mass
Transfer 40 (7) (1997) 1720.

[110DP] A.V. Kuznetsov, Perturbation solution for heating a
rectangular sensible heat storage packed bed with a con-
stant temperature at the walls, International Journal of
Heat and Mass Transfer 40 (5) (1997) 1001.

[111DP] N. Lu, Y. Zhang, Onset of thermally induced gas
convection in mine wastes, International Journal of Heat
and Mass Transfer 40 (11) (1997) 2621.

[112DP] J.P.B. Mota, E. Saatdjian, On the reduction of natu-
ral convection heat transfer in horizontal eccentric annuli
containing saturated porous media, International Journal
of Numerical Methods for Heat and Fluid Flow 7 (4)
(1997) 401.

[113DP] P.V.S.N. Murthy, B.V. Rathish Kumar, P. Singh,
Natural convection heat transfer from a horizontal wavy
surface in a porous enclosure, Numerical Heat Transfer
Part A — Applications 31 (2) (1997) 207.

[114DP] H.D. Nguyen, S. Paik, R.W. Douglass, Double-diffu-
sive convection in a porous trapezoidal enclosure with
oblique principal axes, Journal of Thermophysics and
Heat Transfer 11 (2) (1997) 309.

[115DP] H.D. Nguyen, S. Paik, I. Pop, Transient thermal
convection in a spherical enclosure containing a fluid core
and a porous shell, International Journal of Heat and
Mass Transfer 40 (2) (1997) 379.

[116DP] P. Nithiarasu, K.N. Seetharamu, T. Sundararajan,
Non-Darcy double-diffusive natural convection in axisym-
metric fluid saturated porous cavities, Wirme und
Stoffiibertragung—Thermo and Fluid Dynamics 32 (6)
(1997) 427.

[117DP] G.P. Peterson, C.S. Chang, Heat transfer analysis
and evaluation for two-phase flow in porous-channel heat
sinks, Numerical Heat Transfer Part A — Applications 31
(2) (1997) 113.

[118DP] 1. Pop, D. Angirasa, G.P. Peterson, Natural convec-
tion in porous media near L-shaped corners, International
Journal of Heat and Mass Transfer 40 (2) (1997) 485.

[119DP] S.K. Rastogi, D. Poulikakos, Experiments on
double-diffusion in a composite system comprised of a
packed layer of spheres and an underlying fluid layer,
Wiérme und  Stoffiibertragung—Thermo and  Fluid
Dynamics 32 (3) (1997) 181.

[120DP] B.V. Rathish Kumar, P. Singh, P.V.S.N. Murthy,
Effect of surface undulations on natural convection in a
porous square cavity, Journal of Heat Transfer —
Transactions of the ASME 119 (4) (1997) 848.

[121DP] D.A.S. Rees, J.L. Lage, Effect of thermal stratifica-
tion on natural convection in a vertical porous insulation
layer, International Journal of Heat and Mass Transfer 40
(1) (1997) 111.

[122DP] B.V.K.S. Sai, K.N. Seetharamu, P.A.
Aswathanarayana, Finite element analysis of heat transfer
by natural convection in porous media in vertical enclo-

sures: investigations in Darcy and non-Darcy regimes,
International Journal of Numerical Methods for Heat and
Fluid Flow 7 (4) (1997) 367.

[123DP] Y. Travi, P. Pizard, M. Betton, Temperatures and
thermal gradients in the Senegalese Maastrichtian aquifer:
simulated test on their effect on flow discharge, Journal of
Hydrology 187 (3/4) (1997) 333.

[124DP] T. Yokoyama, M. Higashiura, K. Hirose, T. Iida,
Treatment of transient heat transfer among fluids and par-
ticles in free aquifers, JSME International Journal Series B
— Fluids and Thermal Engineering 40 (3) (1997) 415.

[125DP] X.L. Zhang, T.H. Nguyen, R. Kahawita, Effects of
anisotropy in permeability on the two-phase flow and heat
transfer in a  porous  cavity, Wirme  und
Stoffiibertragung—Thermo and Fluid Dynamics 32 (3)
(1997) 167.

Heat transfer in porous media: coupled heat and mass
transfer

[126DP] G.N. Ahmed, J.P. Hurst, Coupled heat and mass
transport phenomena in siliceous aggregate concrete slabs
subjected to fire, Fire and Materials 21 (4) (1997) 161.

[127DP] M.A. Al-Nimr, M.K. Alkam, Film condensation on
a vertical plate imbedded in a porous medium, Applied
Energy 56 (1) (1997) 47.

[128DP] D. Angirasa, G.P. Peterson, I. Pop, Combined heat
and mass transfer by natural convection in a saturated
thermally stratified porous medium, Numerical Heat
Transfer Part A — Applications 31 (3) (1997) 255.

[129DP] D. Angirasa, G.P. Peterson, I. Pop, Combined heat
and mass transfer by natural convection with opposing
buoyancy effects in a fluid saturated porous medium,
International Journal of Heat and Mass Transfer 40 (12)
(1997) 2755.

[130DP] P. Baggio, C. Bonacina, B.A. Schrefler, Some con-
siderations on modeling heat and mass transfer in porous
media, Transport in Porous Media 28 (3) (1997) 233.

[131DP] G. Bastian, Heat and moisture transfer in capillary-
porous bodies some experimental methods of investigation,
Drying Technology 15 (9) (1997) 2145.

[132DP] C. Bouallou, G. Buzan, R. Meyrignac, Steam gener-
ation in porous media by volumetric ohmic heating,
International Journal of Heat and Mass Transfer 40 (17)
(1997) 4229.

[133DP] H. Chen, R.W. Besant, Y.-X. Tao, Two-dimensional
air exfiltration and heat transfer through fiberglass insula-
tion. Part I: numerical model and experimental facility,
HVAC and R Research 3 (3) (1997) 197.

[134DP] S. Cheroto, S.M.S. Guigon, J.W. Ribeiro, R.M.
Cotta, Lumped-differential formulations for drying in
capillary porous media, Drying Technology 15 (3/4) (1997)
811.

[135DP] Y. Dimitrienko, Heat-mass-transport and thermal
stresses in porous charring materials, Transport in Porous
Media 27 (2) (1997) 143.

[136DP] Y.I. Dimitrienko, Effect of finite deformations on in-
ternal heat-mass transfer in elastomer ablating materials,
International Journal of Heat and Mass Transfer 40 (3)
(1997) 699.

[137DP] P. Doell, Desiccation of mineral liners below landfills



2488 E.R.G. Eckert et al. [ Int. J. Heat Mass Transfer 43 (2000) 2431-2528

with heat generation, Journal of Geotechnical and
Geoenvironmental Engineering 123 (11) (1997) 1001.

[138DP] A.G. Fedorov, R. Viskanta, Direct contact drying of
a moving porous strip, Drying Technology 15 (5) (1997)
1327.

[139DP] J. Fukai, I. Isokawa, O. Miyatake, Modeling of heat
transfer in carbon material during carbonization, Journal
of Chemical Engineering of Japan 30 (5) (1997) 880.

[140DP] P. Gibson, M. Charmchi, Use of volume-averaging
techniques to predict temperature transients due to water
vapor sorption in hygroscopic porous polymer materials,
Journal of Applied Polymer Science 64 (3) (1997) 493.

[141DP] R.S.R. Gorla, A. Slaouti, H.S. Takhar, Mixed con-
vection in non-Newtonian fluids along a vertical plate in
porous media with surface mass transfer, International
Journal of Numerical Methods for Heat and Fluid Flow 7
(1997) 5.

[142DP] J. Hager, M. Hermansson, R. Wimmerstedt,
Modelling steam drying of a single porous ceramic sphere:
experiments and simulations, Chemical Engineering
Science 52 (8) (1997) 1253.

[143DP] N.H. Helwa, Z.S. Abdel Rehim, Experimental study
of the performance of solar dryers with pebble beds,
Energy Sources 19 (6) (1997) 579.

[144DP] K.A.R. Ismail, R.F. Miranda, Two-dimensional axi-
symmetrical model for a rotating porous wicked heat pipe,
Applied Thermal Engineering 17 (2) (1997) 135.

[145DP] S.E.G. Jayamaha, N.E. Wijeysundera, S.K. Chou,
Effect of rain on the heat gain through building walls in
tropical climates, Building and Environment 32 (5) (1997)
465.

[146DP] K. Kamiuto, T. Ogawa, Diffusion flames in cylindri-
cal packed beds, Journal of Thermophysics and Heat
Transfer 11 (4) (1997) 585.

[147DP] S.J. Kowalski, C. Strumillo, Moisture transport, ther-
modynamics, and boundary conditions in porous materials
in presence of mechanical stresses, Chemical Engineering
Science 52 (7) (1997) 1141.

[148DP] W. Liu, S.W. Peng, K. Mizukami, Moisture evapor-
ation and migration in thin porous packed bed influenced
by ambient and operating conditions, International
Journal of Energy Research 21 (1) (1997) 41.

[149DP] P. Majumdar, A. Marchertas, Heat, moisture trans-
port, and induced stresses in porous materials under rapid
heating, Numerical Heat Transfer Part A — Applications
32 (2) (1997) 111.

[150DP] M. Mourad, M. Hemati, D. Steinmetz, C. Laguerie,
How to use fluidization to obtain drying kinetics coupled
with quality evolution, Drying Technology 15 (9) (1997)
2195.

[151DP] I.N. Nassar, R. Horton, A.M. Globus, Thermally
induced water transfer in salinized, unsaturated soil, Soil
Science Society of America Journal 61 (5) (1997) 1293.

[152DP] I.N. Nassar, H.M. Shafey, R. Horton, Heat, water,
and solute transfer in unsaturated porous media. Part II:
compacted soil beneath plastic cover, Transport in Porous
Media 27 (1) (1997) 39.

[153DP] D.N. Osei, Y.C. Jin, T. Chan, G.A. Fuller, Modeling
groundwater flow and solute transport in the Twin Lake
tracer test, Canadian Water Resources Journal 22 (1)
(1997) 13.

[154DP] R.M. Saldanha da Gama, M.L. Martins-Costa,
Incompressible fluid flow and heat transfer through a non-
saturated porous medium, Computational Mechanics 20
(6) (1997) 479.

[155DP] K. Shibata, M. Yamaguchi, H. Katayama, S. Takao,
S. Kosemura, Temperature measurement and mathemat-
ical modeling in the vacuum distillation process of sponge
titanium, Metallurgical Review of MMIJ (Mining and
Metallurgical Institute of Japan) 14 (1) (1997) 77.

[156DP] A.K. Stubos, C. Perez Caseiras, J.M. Buchlin, N.K.
Kanellopoulos, Numerical investigation of vapor-liquid
flow and heat transfer in capillary porous media,
Numerical Heat Transfer Part A — Applications 31 (2)
(1997) 143.

[157DP] H.R. Thomas, Y. He, Coupled heat—moisture trans-
fer theory for deformable unsaturated soil and its algorith-
mic implementation, International Journal for Numerical
Methods in Engineering 40 (18) (1997) 3421.

[158DP] F. Topin, O. Rahli, H. Tadrist, Temperature and
pressure field visualizations in a porous medium dried in
superheated steam, Experimental Thermal and Fluid
Science 15 (4) (1997) 359.

[159DP] G. Uhde, U. Hoffmann, Noncatalytic gas—solid reac-
tions: modelling of simultaneous reaction and formation
of surface with a nonisothermal crackling core model,
Chemical Engineering Science 52 (6) (1997) 1045.

[160DP] L. Zhao, D.M. Gray, D.H. Male, Numerical analysis
of simultaneous heat and mass transfer during infiltration
into frozen ground, Journal of Hydrology 200 (1-4) (1997)
345.

Experimental techniques and instrumentation: heat flux
and heat transfer coefficient measurements

[1IE] D.N. Barlow, Y.W. Kim, L.W. Florschuetz, Transient
liquid crystal technique for convective heat transfer on
rough surfaces, Journal of Turbomachinery —
Transactions of the ASME 119 (1) (1997) 14.

[2E] W.D. Bauer, J.B. Heywood, Transfer function of thin-
film heat flux sensor, Experimental Heat Transfer 10 (3)
(1997) 181.

[3E] J.B. Mongcrieff, J.M. Massheder, H. de Bruin, J. Elbers,
T. Friborg, B. Heusinkveld, P. Kabat, S. Scott, H.
Soegaard, A. Verhoef, System to measure surface fluxes of
momentum, sensible heat, water vapour and carbon diox-
ide, Journal of Hydrology 188/189 (1-4) (1997) 589.

[4E] A.J. Neely, P.T. Ireland, L.R. Harper, Extended surface
convective cooling studies of engine components using the
transient liquid crystal technique, Proceedings of the
Institution of Mechanical Engineers Part A Journal of
Power & Energy 211 (3) (1997) 273.

[SE] W. Smetana, R. Reicher, Designing the performance of a
thick-film laser power detector by means of a heat-transfer
analysis using finite-element method, Sensors and
Actuators A — Physical 58 (3) (1997) 213.

[6E] J. Stasiek, D. Mikielewicz, J. Mikielewicz, M.W. Collins,
New method of heat transfer coefficient measurements by
liquid crystal and digital processing, Chemical Engineering
Research and Design 75 (A7) (1997) 657.

[7E] M.R. Zareifard, H.S. Ramaswamy, New technique for
evaluating fluid-to-particle heat transfer coefficients under



E.R.G. Eckert et al. [ Int. J. Heat Mass Transfer 43 (2000) 2431-2528 2489

tube-flow conditions involving particle oscillatory motion,
Journal of Food Process Engineering 20 (6) (1997) 453.

Experimental techniques and instrumentation:
temperature measurements

[8E] M. Adzic, M.V. Heito, D. Santos, Design of dedicated
instrumentation for temperature distribution measurements
in solid oxide fuel cells, Journal of Applied
Electrochemistry 27 (12) (1997) 1355.

[9E] S.W. Allison, D.L. Beshears, M.R. Cates, B.W. Noel,
W.D. Turley, Taking an engine’s temperature, Mechanical
Engineering 119 (1) (1997) 72.

[10E] N. Chong, T.A.S. Srinivas, H. Ahmed, Performance of
GaAs microbridge thermocouple infrared detectors,
Journal of Microelectromechanical Systems 6 (2) (1997)
136.

[11E] P. Day, I. Hahn, T.C.P. Chui, A.W. Harter, D. Rowe,
J.A. Lipa, Fluctuation-imposed limit for temperature
measurement, Journal of Low Temperature Physics 107 (3/
4) (1997) 359.

[12E] R. Denos, C.H. Sieverding, Assessment of the cold-wire
resistance thermometer for high-speed turbomachinery ap-
plications, Journal of Turbomachinery — Transactions of
the ASME 119 (1) (1997) 140.

[13E] L. Fabbri, F. Cernuschi, Finite laser beam size effects in
thermal wave interferometry, Journal of Applied Physics
82 (11) (1997) 5305.

[14E] R.L. Jones, Surface and coatings effects in catalytic
combustion in internal combustion engines, Surface and
Coatings Technology 94/95 (1-3) (1997) 118.

[1SE] C.F. Mallery, S.T. Thynell, Line-of-sight temperature
and species profiles determined from spectral transmit-
tances, Journal of Thermophysics and Heat Transfer 11
(3) (1997) 367.

[16E] T.W. McCullough, M.A. Spalding, Predicting actual
temperature distributions in a polymer stream using an
adjustable-depth, exposed-tip thermocouple assembly,
Journal of Reinforced Plastics and Composites 16 (17)
(1997) 1622.

[17E] W.E. Olmstead, M.E. Brodwin, Model for thermo-
couple sensitivity during microwave heating, International
Journal of Heat and Mass Transfer 40 (7) (1997) 1559.

[18E] F.E. Pfefferkorn, J.C. Rozzi, F.P. Incropera, Y.C. Shin,
Surface temperature measurement in laser-assisted machin-
ing processes, Experimental Heat Transfer 10 (4) (1997)
291.

[19E] A.E. Segall, Correction functions for a wide range of
measured substrate temperature histories, International
Journal of Heat and Mass Transfer 40 (10) (1997) 2482.

[20E] N. Seliger, P. Habas, D. Pogany, E. Gornik, Time-
resolved analysis of self-heating in power VDMOSFETs
using backside laserprobing, Solid-State Electronics 41 (9)
(1997) 1285.

[21E] T.J. Snyder, J.N. Chung, Design, calibration, and initial
results on a color/temperature-mapping gold-film heater,
Experimental Heat Transfer 10 (3) (1997) 207.

[22E] A.A. Tseng, C. Chaidilokpattanakul, J.S. Chen, C.R.
Westgate, Fast electro-optical sensing system for measur-
ing thermal response of a rotating roll without generating
contact noise, Journal of Manufacturing Science and

Engineering, Transactions of the ASME 119 (2) (1997)
193.

[23E] G. Ventura, L. Lanzi, I. Peroni, A. Peruzzi, G. Ponti,
Thermal impedance of thick-film resistance thermometers
below 0.2 K, Cryogenics 37 (12) (1997) 877.

[24E] L. Vujisic, S. Motakef, Model-based calibration of
NASA CGF furnace, Journal of Crystal Growth 174 (1-4)
(1997) 153.

Experimental techniques and instrumentation: velocity
and flow rate measurements

[25E] R.W. Ainsworth, S.J. Thorpe, R.J. Manners, New
approach to flow-field measurement — a view of Doppler
global velocimetry techniques, International Journal of
Heat and Fluid Flow 18 (1) (1997) 116.

[26E] C. Bruecker, Study of the three-dimensional flow in a
T-junction using a dual-scanning method for three-dimen-
sional scanning-particle-image velocimetry (3-D SPIV),
Experimental Thermal and Fluid Science 14 (1) (1997) 35.

[27E] K.J. Haveman Jr, M.C. McGhee, Using mass meters
for liquid measurement, Hydrocarbon Processing 76 (7)
(1997) 73.

[28E] J.D. Hooper, A.R. Musgrove, Reynolds stress, mean
velocity, and dynamic static pressure measurement by a
four-hole pressure probe, Experimental Thermal and Fluid
Science 15 (4) (1997) 375.

[29E] P.T. Lai, B. Liu, X. Zheng, B. Li, S. Zhang, Z. Wu,
Monolithic integrated spreading-resistance silicon flow sen-
sor, Sensors and Actuators A — Physical 58 (1) (1997) 85.

[30E] N.T. Nguyen, W. Doetzel, Asymmetrical locations of
heaters and sensors relative to each other using heater
arrays: a novel method for designing multi-range electroca-
loric mass-flow sensors, Sensors and Actuators A —
Physical 62 (1-3) (1997) 506.

[31E] G. Schnell, Measurement of very small liquid flows,
Experimental Thermal and Fluid Science 15 (4) (1997)
406.

[32E] P.C. Stainback, K.A. Nagabushana, Review: hot-wire
anemometry in transonic and subsonic slip flows (data
bank contribution), Journal of Fluids Engineering —
Transactions of the ASME 119 (1) (1997) 14.

Experimental techniques and instrumentation:
multiphase flow measurements

[33E] H. Essadki, 1. Nikov, H. Delmas, Electrochemical probe
for bubble size prediction in a bubble column,
Experimental Thermal and Fluid Science 14 (3) (1997)
243.

[34E] H. Lemonnier, Multiphase instrumentation: the key-
stone of multidimensional multiphase flow modeling,
Experimental Thermal and Fluid Science 15 (3) (1997)
154.

[35E] F. Mayinger, Two-phase flow and boiling: insights and
understanding through modern noninvasive measuring
techniques, Experimental Thermal and Fluid Science 15
(3) (1997) 141.

[36E] N. Reinecke, D. Mewes, Multielectrode capacitance sen-
sors for the visualization of transient two-phase flows,



2490 E.R.G. Eckert et al. [ Int. J. Heat Mass Transfer 43 (2000) 2431-2528

Experimental Thermal and Fluid Science 15 (3) (1997)
253.

Experimental techniques and instrumentation:
thermophysical property measurements

[37E] M. Bertolotti, V. Dorogan, G. Liakhou, R.L. Voti, S.
Paoloni, C. Sibilia, New photothermal deflection method
for thermal diffusivity measurement of semiconductor
wafers, Review of Scientific Instruments 68 (3) (1997)
1521.

[38E] A. Griesinger, W. Hurler, M. Pietralla, Photothermal
method with step heating for measuring the thermal diffu-
sivity of anisotropic solids, International Journal of Heat
and Mass Transfer 40 (13) (1997) 3049.

[39E] R.A. Isbell, M.Q. Brewster, Optical properties of ener-
getic materials from infrared spectroscopy, Journal of
Thermophysics and Heat Transfer 11 (1) (1997) 65.

[40E] P.M. Mclntosh, C.M. Snowden, Measurement of het-
erojunction bipolar transistor thermal resistance based on
a pulsed I-V system, Electronics Letters 33 (1) (1997) 100.

[41E] M. Oksanen, R. Scholz, L. Fabbri, On the longitudinal
thermal diffusivity of SiC-based fibres, Journal of
Materials Science Letters 16 (13) (1997) 1092.

[42E] J.S. Olafsen, R.P. Behringer, Dynamic measurements of
thermal transport coefficients and boundary resistance.
Part I: normal 4He, Journal of Low Temperature Physics
106 (5/6) (1997) 673.

[43E] M.-A. Thermitus, M. Laurent, New logarithmic tech-
nique in the flash method, International Journal of Heat
and Mass Transfer 40 (17) (1997) 4183.

[44E] L. Xingang, Q. Weilin, Improved single-plate method
for measuring the thermal resistance of fibrous materials,
Measurement Science and Technology 8 (5) (1997) 525.

[45E] T.C.K. Yang, D.S. Viswanath, In-situ measurement of
emissivities of ceramic-polymer composite materials,
Journal of the American Ceramic Society 80 (1) (1997)
157.

Experimental techniques and instrumentation:
calorimetry

[46E] S.R. Aubuchon, P.S. Gill, Utility of phase correction in
modulated DSC, Journal of Thermal Analysis 49 (2)
(1997) 1039.

[47E] J.W. Godbey, W.L. Ruggles, Barrel calorimeters and
computer solve boiler circulation problem, Hydrocarbon
Processing 76 (12) (1997) 79.

[48E] R.M. Hart, J.D. Jones, New micro reaction calorimeter,
Journal of Thermal Analysis 49 (2) (1997) 1115.

[49E] W. Regenass, Development of heat flow calorimetry as
a tool for process optimization and process safety, Journal
of Thermal Analysis 49 (3) (1997) 1661.

[SOE] S.M. Sarge, W. Hemminger, E. Gmelin, G.W.H.
Hohne, H.K. Cammenga, W. Eysel, Metrologically based
procedures for the temperature, heat and heat flow rate
calibration of DSC, Journal of Thermal Analysis 49 (2)
(1997) 1125.

[SIE] F. Stoessel, Applications of reaction calorimetry in

chemical engineering, Journal of Thermal Analysis 49 (3)
(1997) 1677.

[52E] C.D. Tuffile, A.G. DiVenuti, T. Ando, J.H. Chun,
Calorimetric enthalpy measurement of traveling uniform
droplets, Journal of Materials Synthesis and Processing 5
(1) (1997) 31.

[S3E] B. Wunderlich, Modeling the heat flow and heat ca-
pacity of modulated differential scanning calorimetry,
Journal of Thermal Analysis 48 (2) (1997) 207.

Experimental techniques and instrumentation: error
analysis and miscellaneous methods

[S4E] T.A. Ameel, K.J. Kim, B.D. Wood, Measurement of
small concentrations of gas in a low-pressure water vapor
mixture, Journal of Thermophysics and Heat Transfer 11
(4) (1997) 582.

[SSE] M.A. Barrufet, K. Liu, S. Rahman, C. Wu, Method to
determine experimental uncertainties from phase equilibria
data of quaternary systems of hydrocarbons plus water,
Fluid Phase Equilibria 132 (1/2) (1997) 225.

[S6E] B. Edenhofer, Role of sensors in heat treatment, Heat
Treatment of Metals 24 (1) (1997) 7.

[S7E] B. Edenhofer, Role of sensors in heat treatment, HTM
— Haerterei-Technische Mitteilungen 52 (4) (1997) 202.
[S8E] A.F. Emery, T.D. Fadale, Effect of imprecisions in ther-
mal sensor location and boundary conditions on optimal
sensor location and experimental accuracy, Journal of
Heat Transfer — Transactions of the ASME 119 (4)

(1997) 661.

[S9E] M. Lanzetta, C. Di Blasi, F. Buonanno, Experimental
investigation of heat-transfer limitations in the flash pyrol-
ysis of cellulose, Industrial and Engineering Chemistry
Research 36 (3) (1997) 545.

[60E] D.J. O’Connor, B. Morris, G.W.H. Silcock,
Methodology for the fire resistance testing of structural
components at reduced scale, Journal of Testing and
Evaluation 25 (3) (1997) 273.

[61E] M.V. Otugen, Uncertainty estimates of turbulent tem-
perature  in  Rayleigh  scattering  measurements,
Experimental Thermal and Fluid Science 15 (1) (1997) 25.

[62E] P. Padmini, T.R.N. Kutty, Sensors based on the dissipa-
tion characteristics of n-BaTiO;3 ceramics and its solid sol-
utions, Materials Science and Engineering C: Biomimetic
Materials, Sensors and Systems 5 (1) (1997) 7.

[63E] T. Toyoda, K. Shinoyama, Photoacoustic spectroscopy
of Cu impurities in ceramic ZnS, Japanese Journal of
Applied Physics Part 1 — Regular Papers Short Notes
and Review Papers 36 (5B) (1997) 3300.

[64E] G.M. Turner, R.E. Collins, Measurement of heat flow
through vacuum glazing at elevated temperature,
International Journal of Heat and Mass Transfer 40 (6)
(1997) 1437.

[65E] B.W. van Oudheusden, Effect of operating conditions
on the dynamic response of thermal sensors with and with-
out analog feedback, Sensors and Actuators A — Physical
58 (2) (1997) 129.



E.R.G. Eckert et al. [ Int. J. Heat Mass Transfer 43 (2000) 2431-2528 2491

Natural convection — internal flows: fundamental
studies

[1F] M. Akiyama, Q.P. Chong, Numerical analysis of natural
convection with surface radiation in a square enclosure,
Numerical Heat Transfer Part A — Applications 32 (4)
(1997) 419.

[2F] A.C. Baytas, Optimization in an inclined enclosure for
minimum entropy generation in natural convection,
Journal of Non Equilibrium Thermodynamics 22 (2)
(1997) 145.

[3F] C. Bizon, A.A. Predtechensky, J. Werne, K. Julien, W.D.
McCormick, J.B. Swift, H.L. Swinney, Dynamics and scal-
ing in quasi-two-dimensional turbulent convection, Physica
A 239 (1-3) (1997) 204.

[4F] M.I. Char, K.T. Chiang, J.J. Jou, Oscillatory instability
analysis of Benard—Marangoni convection in a rotating
fluid with internal heat generation, International Journal
of Heat and Mass Transfer 40 (4) (1997) 857.

[SF] G. Hetsroni, A. Mosyak, L.P. Yarin, Effect of surface
waves on heat transfer in natural and forced convection,
International Journal of Heat and Mass Transfer 40 (9)
(1997) 2219.

[6F] J.J. Jou, K.Y. Kung, C.H. Hsu, Effects of Coriolis force
and surface tension on Benard-Marangoni convective
instability, International Journal of Heat and Mass
Transfer 40 (6) (1997) 1447.

[7F] J.P. Larre, J.K. Platten, G. Chavepeyer, Soret effects in
ternary systems heated from below, International Journal
of Heat and Mass Transfer 40 (3) (1997) 545.

[8F] S. Lunskens, J.N. Koster, Experimental study of natural
convection in a model alloy with a miscibility gap,
International Journal of Heat and Mass Transfer 40 (11)
(1997) 2595.

[9F] R. Selak, G. Lebon, Rayleigh—-Marangoni thermoconvec-
tive instability with non-Boussinesq  corrections,
International Journal of Heat and Mass Transfer 40 (4)
(1997) 785.

[10F] S.J. Vanhook, M.F. Schatz, J.B. Swift, W.D.
McCormick, H.L. Swinney, Long-wavelength surface-ten-
sion-driven Benard convection: experiment and theory,
Journal of Fluid Mechanics 1997 (1997) 45.

[11F] W.-M. Yang, Stability of viscoelastic fluids in a modu-
lated gravitational field, International Journal of Heat and
Mass Transfer 40 (6) (1997) 1401.

Natural convection — internal flows: heat-generating
fluids

[12F] T.N. Dinh, R.R. Nourgaliev, Turbulence modelling for
large volumetrically heated liquid pools, Nuclear
Engineering and Design 169 (1-3) (1997) 131.

[13F] T.N. Dinh, R.R. Nourgaliev, B.R. Sehgal, On heat
transfer characteristics of real and simulant melt pool ex-
periments, Nuclear Engineering and Design 169 (1-3)
(1997) 151.

[14F] R.R. Nourgaliev, T.N. Dinh, B.R. Sehgal, Effect of
fluid Prandtl number on heat transfer characteristics in in-
ternally heated liquid pools with Rayleigh numbers up to

1012, Nuclear Engineering and Design 169 (1-3) (1997)
165.

[15F] Y.M. Shim, J.M. Hyun, Transient confined natural con-
vection with internal heat generation, International
Journal of Heat and Fluid Flow 18 (3) (1997) 328.

[16F] T.G. Theofanous, M. Maguire, S. Angelini, T. Salmassi,
First results from the ACOPO experiment, Nuclear
Engineering and Design 169 (1-3) (1997) 49.

[17F] K.F. Wu, H. Combeau, J.P. Brancher, Thermal instabil-
ity in a circular cylinder with internal heat generation,
International Journal of Heat and Mass Transfer 40 (7)
(1997) 1535.

Natural convection — internal flows: thermocapillary

flows

[18F] J. Masud, Y. Kamotani, S. Ostrach, Oscillatory thermo-
capillary flow in cylindrical columns of high Prandtl num-
ber fluids, Journal of Thermophysics and Heat Transfer 11
(1) (1997) 105.

[19F] T.E. Morthland, J.S. Walker, Convective heat transfer
due to thermocapillary convection with a strong magnetic
field parallel to the free surface, International Journal of
Heat and Mass Transfer 40 (14) (1997) 3283.

[20F] T.E. Morthland, J.S. Walker, Magnetic damping of axi-
symmetric thermocapillary convection in float zones in
microgravity, Journal of Thermophysics and Heat
Transfer 11 (4) (1997) 588.

[21F] Y.L. Yao, J.Z. Shu, J.C. Xie, F. Liu, W.R. Hu, A.
Hirata, S.I. Nishizawa, M. Sakurai, Transition of oscil-
latory floating half zone convection from earth’s gravity to
microgravity, International Journal of Heat and Mass
Transfer 40 (11) (1997) 2517.

Natural convection — internal flows. enclosure heat
transfer, including annuli

[22F] B. Boehrer, Convection in a long cavity with differen-
tially heated end walls, International Journal of Heat and
Mass Transfer 40 (17) (1997) 4105.

[23F] Y.-M. Chen, J.-K. Liou, Time-dependent double-diffu-
sive convection due to salt-stratified fluid layer with differ-
ential heating in an inclined cavity, International Journal
of Heat and Mass Transfer 40 (3) (1997) 711.

[24F] Y.-M. Chen, C.-K. Liu, Holographic interferometry
study of the double-diffusive layered system, Experimental
Heat Transfer 10 (1) (1997) 67.

[25F] K.H. Chung, J.M. Hyun, Transient natural convection
in a cavity with walls of finite thickness, Numerical Heat
Transfer Part A — Applications 32 (7) (1997) 749.

[26F] C.P. Desai, K. Vafai, M.P. Dyko, Heat transfer optim-
ization within open-ended annular cavities, Journal of
Thermophysics and Heat Transfer 11 (1) (1997) 121.

[27F] R.I. El-Ghanam, Numerical study of natural convection
heat transfer in concentric and eccentric horizontal cylind-
rical annuli, Journal of Engineering and Applied Science
44 (5) (1997) 945.

[28F] A.Y. Gelfgat, P.Z. Bar-Yoseph, A.L. Yarin, On oscil-
latory instability of convective flows at low Prandtl num-



2492 E.R.G. Eckert et al. [ Int. J. Heat Mass Transfer 43 (2000) 2431-2528

ber, Journal of Fluids Engineering — Transactions of the
ASME 119 (4) (1997) 823.

[29F] L.E. Howle, Control of Rayleigh—Benard convection in
a small aspect ratio container, International Journal of
Heat and Mass Transfer 40 (4) (1997) 817.

[30F] S.-S. Hsieh, S.-S. Yang, Flow structure and temperature
measurements in a 3-D vertical free convective enclosure
at high Rayleigh numbers, International Journal of Heat
and Mass Transfer 40 (6) (1997) 1467.

[31F] T.-H. Hsu, P.-T. Hsu, S.-Y. Tsai, Natural convection of
micropolar fluids in an enclosure with heat sources,
International Journal of Heat and Mass Transfer 40 (17)
(1997) 4239.

[32F] S.V. Iyer, K. Vafai, Effects of a geometric perturbation
on buoyancy induced flow and heat transfer in a cylindri-
cal annulus, International Journal of Heat and Mass
Transfer 40 (12) (1997) 2901.

[33F] Y.Y. Jin, C.F. Chen, Effect of gravity modulation on
natural convection in a vertical slot, International Journal
of Heat and Mass Transfer 40 (6) (1997) 1411.

[34F] C.H. Lee, J.M. Hyun, Spin-up of a double-diffusive
fluid in a cylinder, International Journal of Heat and
Fluid Flow 18 (5) (1997) 507.

[35F] J. Lee, S.H. Kang, M.T. Hyun, Double-diffusive con-
vection in a rotating cylinder with heating from below,
International Journal of Heat and Mass Transfer 40 (14)
(1997) 3387.

[36F] Y.H. Li, K.C. Lin, T.F. Lin, Computation of unstable
liquid metal convection in a vertical closed cylinder heated
from the side and cooled from above, Numerical Heat
Transfer Part A — Applications 32 (3) (1997) 289.

[37F] D. Misra, A. Sarkar, Finite element analysis of conju-
gate natural convection in a square enclosure with a con-
ducting vertical wall, Computer Methods in Applied
Mechanics and Engineering 141 (3/4) (1997) 205.

[38F] H. Mlaouah, T. Tsuji, Y. Nagano, Study of non-
Boussinesq effect on transition of thermally induced flow
in a square cavity, International Journal of Heat and
Fluid Flow 18 (1) (1997) 100.

[39F] J.H. Moh, T.L. Bergman, D.C. Kuo, Simulation of
two-dimensional, low-Pr natural convection in harmoni-
cally oscillated, differentially heated enclosures, Numerical
Heat Transfer Part A — Applications 31 (1) (1997) 1.

[40F] T. Nishimura, Y. Hayashida, M. Mineoka, A. Wake,
Oscillatory natural convection of water near the density
extremum at high Rayleigh numbers, International Journal
of Heat and Mass Transfer 40 (14) (1997) 3449.

[41F] M. Okada, T. Suzuki, Natural convection of water-fine
particle suspension in a rectangular cell, International
Journal of Heat and Mass Transfer 40 (13) (1997) 3201.

[42F] N. Onur, M. Sivrioglu, M.K. Aktas, Experimental
study on the natural convection heat transfer between
inclined plates (lower plate isothermally heated and the
upper plate thermally insulated as well as unheated),
Wirme und Stoffiibertragung— Thermo and Fluid
Dynamics 32 (6) (1997) 471.

[43F] A. Prakash, J.N. Koster, Steady natural convection in a
two-layer system of immiscible liquids, International
Journal of Heat and Mass Transfer 40 (12) (1997) 2799.

[44F] A. Raji, M. Hasnaoui, Z. Zrikem, Natural convection
in interacting cavities heated from below, International

Journal of Numerical Methods for Heat and Fluid Flow 7
(1997) 5.

[45F] K. Ramamurthi, K. Ravi, Transient natural convection
in a cylindrical annulus, Journal of Thermophysics and
Heat Transfer 11 (4) (1997) 595.

[46F] J. Rasoul, P. Prinos, Natural convection in an inclined
enclosure, International Journal of Numerical Methods for
Heat and Fluid Flow 7 (1997) 5.

[47F] S.A. Suslov, S. Paolucci, Nonlinear analysis of convec-
tion flow in a tall vertical enclosure under non-Boussinesq
conditions, Journal of Fluid Mechanics 1997 (1997) 1.

[48F] P.Y. Tzeng, C.Y. Soong, T.S. Sheu, Numerical investi-
gation of transient flow-mode transition of laminar natural
convection in an inclined enclosure, Numerical Heat
Transfer Part A — Applications 31 (2) (1997) 193.

[49F] T.D. Upton, D.W. Watt, Experimental study of transi-
ent natural convection in an inclined rectangular enclosure,
International Journal of Heat and Mass Transfer 40 (11)
(1997) 2679.

[SOF] R.B. Yedder, E. Bilgen, Laminar natural convection in
inclined enclosures bounded by a solid wall, Wirme und
Stoffiibertragung—Thermo and Fluid Dynamics 32 (6)
(1997) 455.

Natural convection — internal flows: vertical duct flows

[SIF] T. Aicher, H. Martin, New correlations for mixed tur-
bulent natural and forced convection heat transfer in verti-
cal tubes, International Journal of Heat and Mass
Transfer 40 (15) (1997) 3617.

[52F] K.-P. Chang, Y.-H. Hung, Transient natural convection
between vertical finite length heated plates, Journal of
Thermophysics and Heat Transfer 11 (2) (1997) 203.

[53F] H.C. Dang, Conjugate natural convection of a power
law fluid in a vertical finite thick channel with heat
sources, International Journal of Numerical Methods for
Heat and Fluid Flow 7 (1997) 2.

[54F] H.S. Dol, K. Hanjalic, S. Kenjeres, Comparative assess-
ment of the second-moment differential and algebraic
models in turbulent natural convection, International
Journal of Heat and Fluid Flow 18 (1) (1997) 4.

[S5F] G. Evans, R. Greif, Buoyant instabilities in downward
flow in a symmetrically heated vertical channel,
International Journal of Heat and Mass Transfer 40 (10)
(1997) 2419.

[S6F] A.G. Fedorov, R. Viskanta, Turbulent natural convec-
tion heat transfer in an asymmetrically heated, vertical
parallel-plate channel, International Journal of Heat and
Mass Transfer 40 (16) (1997) 3849.

[S7F] B. Morrone, A. Campo, O. Manca, Optimum plate sep-
aration in vertical parallel-plate channels for natural con-
vective flows: incorporation of large spaces at the channel
extremes, International Journal of Heat and Mass
Transfer 40 (5) (1997) 993.

[58F] T.A. Myrum, S. Acharya, S. Inamdar, Laminar pulsed
force and mixed convection in a vertical isothermal tube,
Journal of Thermophysics and Heat Transfer 11 (3) (1997)
423.

[S9F] H. Nesreddine, N. Galanis, C.T. Nguyen, Variable-
property effects in laminar aiding and opposing mixed con-



E.R.G. Eckert et al. [ Int. J. Heat Mass Transfer 43 (2000) 2431-2528 2493

vection of air in vertical tubes, Numerical Heat Transfer
Part A — Applications 31 (1) (1997) 53.

[60F] S.K. Singh, B.K. Jha, A.K. Singh, Natural convection
in vertical concentric annuli under a radial magnetic field,
Wirme und Stoffiibertragung— Thermo and Fluid
Dynamics 32 (5) (1997) 399.

[61F] G. Tanda, Natural convection heat transfer in vertical
channels with and without transverse square ribs,
International Journal of Heat and Mass Transfer 40 (9)
(1997) 2173.

[62F] K. Vafai, C.P. Desai, S.V. Iyer, M.P. Dyko, Buoyancy
induced convection in a narrow open-ended annulus,
Journal of Heat Transfer — Transactions of the ASME
119 (3) (1997) 483.

Natural convection — internal flows: mixed convection

[63F] A. Bouhdjar, A. Benkhelifa, A. Harhad, Numerical
study of transient mixed convection in a cylindrical cavity,
Numerical Heat Transfer Part A — Applications 31 (3)
(1997) 305.

[64F] M.Y. Chang, C.H. Yu, T.F. Lin, Changes of longitudi-
nal vortex roll structure in a mixed convective air flow
through a horizontal plane channel: an experimental
study, International Journal of Heat and Mass Transfer 40
(2) (1997) 347.

[65F] M.Y. Chang, C.H. Yu, T.F. Lin, Flow visualization
and numerical simulation of transverse and mixed vortex
roll formation in mixed convection of air in a horizontal
flat duct, International Journal of Heat and Mass Transfer
40 (8) (1997) 1907.

[66F] G.J. Hwang, C.W. Tsai, Theoretical and experimental
studies of laminar mixed convection in water pipe flow
with density inversion effect, International Journal of Heat
and Mass Transfer 40 (9) (1997) 2019.

[67F] Y. Purushothama Reddy, D.R.V. Prasada, D.V.
Krishna, Unsteady convection flow through a pipe of vari-
able gap induced by a travelling thermal boundary wave,
International Journal of Energy Research 21 (4) (1997)
359.

[68F] L. Wang, Buoyancy-force-driven transitions in flow
structures and their effects on heat transfer in a rotating
curved channel, International Journal of Heat and Mass
Transfer 40 (2) (1997) 223.

[69F] R.C. Xin, M.A. Ebadian, Influence of buoyancy on con-
vective heat transfer in helicoidal pipes, Journal of
Thermophysics and Heat Transfer 11 (2) (1997) 196.

[70F] W.M. Yan, C.Y. Soong, Mixed convection flow and
heat transfer between two co-rotating porous disks with
wall transpiration, International Journal of Heat and Mass
Transfer 40 (4) (1997) 773.

[71F] C.H. Yu, M.Y. Chang, T.F. Lin, Structures of moving
transverse and mixed rolls in mixed convection of air in a
horizontal plane channel, International Journal of Heat
and Mass Transfer 40 (2) (1997) 333.

Natural convection — internal flows: complex
geometries

[72F] C.-I. Baek, K.-S. Lee, W.-S. Kim, Study of combined

heat transfer in a three-dimensional enclosure with a pro-
truding heat source, Numerical Heat Transfer Part A —
Applications 32 (7) (1997) 733.

[73F] S. Inada, W.-J. Yang, Effects of horizontal fins on natu-
ral-convective heat transfer in a square enclosure,
Experimental Heat Transfer 10 (2) (1997) 119.

[74F] K.S. Jayaram, C. Balaji, S.P. Venkateshan, Interaction
of surface radiation and free convection in an enclosure
with a vertical partition, Journal of Heat Transfer —
Transactions of the ASME 119 (3) (1997) 641.

[75F] R. Kumar, Three-dimensional natural convective flow
in a vertical annulus with longitudinal fins, International
Journal of Heat and Mass Transfer 40 (14) (1997) 3323.

[76F] E.K. Lakhal, M. Hasnaoui, E. Bilgen, P. Vasseur,
Natural convection in inclined rectangular enclosures with
perfectly conducting fins attached on the heated wall,
Wirme und Stoffiibertragung— Thermo and Fluid
Dynamics 32 (5) (1997) 365.

[77F] G.A. Ledezma, A. Bejan, Optimal geometric arrange-
ment of staggered vertical plates in natural convection,
Journal of Heat Transfer — Transactions of the ASME
119 (4) (1997) 700.

[78F] E. Luna, C. Trevino, Transient analysis of the natural
laminar convection heat transfer process between two
fluids separated by a thin horizontal wall, European
Journal of Mechanics B Fluids 16 (3) (1997) 429.

[79F] R. Moreno, B. Ramaswamy, Numerical study of three-
dimensional incompressible thermal flows in complex geo-
metries. Part II: computational studies, International
Journal of Numerical Methods for Heat and Fluid Flow 7
(1997) 5.

[80F] F. Moukalled, S. Acharya, Buoyancy-induced heat
transfer in partially divided trapezoidal cavities, Numerical
Heat Transfer Part A — Applications 32 (8) (1997) 787.

[81F] J.Y. Oh, M.Y. Ha, K.C. Kim, Numerical study of heat
transfer and flow of natural convection in an enclosure
with a heat-generating conducting body, Numerical Heat
Transfer Part A — Applications 31 (3) (1997) 289.

[82F] K. Sasaguchi, K. Kusano, H. Kitagawa, K. Kuwabara,
Effect of density inversion on cooling of water around a
cylinder in a rectangular cavity, Numerical Heat Transfer
Part A — Applications 32 (2) (1997) 131.

[83F] Y.S. Sun, A.F. Emery, Effects of wall conduction, in-
ternal heat sources and an internal baffle on natural con-
vection heat transfer in a rectangular enclosure,
International Journal of Heat and Mass Transfer 40 (4)
(1997) 915.

[84F] R. Viswanath, I.A. Ali, Thermal modeling of high per-
formance packages in portable computers, IEEE
Transactions on Components Packaging and
Manufacturing Technology Part A 20 (2) (1997) 230.

[85F] E. Yu, Y. Joshi, Numerical study of three-dimensional
laminar natural convection in a vented enclosure,
International Journal of Heat and Fluid Flow 18 (6)
(1997) 600.

Natural convection — internal flows: miscellaneous
studies

[86F] E. Brito-De La Fuente, M.C. Nunez, P.A. Tanguy,
Non-isothermal mixing of rheologically complex fluids



2494 E.R.G. Eckert et al. [ Int. J. Heat Mass Transfer 43 (2000) 2431-2528

with close-clearance impellers: effect of natural convection,
Chemical Engineering and Technology 20 (3) (1997) 203.

[87F] A. Carotenuto, C. Casarosa, M. Dell’isola, L.
Martorano, Aquifer-well thermal and fluid dynamic model
for downhole heat exchangers with a natural convection
promoter, International Journal of Heat and Mass
Transfer 40 (18) (1997) 4461.

[88F] S.-L. Chen, A.-I. Yeh, J.S.-B. Wu, Effects of particle
radius, fluid viscosity and relative velocity on the surface
heat transfer coefficient of spherical particles at low
Reynolds numbers, Journal of Food Engineering 31 (4)
(1997) 473.

[89F] V.A.F. Costa, Double diffusive natural convection in a
square enclosure with heat and mass diffusive walls,
International Journal of Heat and Mass Transfer 40 (17)
(1997) 4061.

[90F] D.E. Fisher, C.O. Pedersen, Convective heat transfer in
building energy and thermal load calculations, ASHRAE
Transactions 103 (pt) (1997) 137.

[91F] D.O. Frazier, R.J. Hung, M.S. Paley, B.G. Penn, Y.T.
Long, Buoyancy-driven heat transfer during application of
a thermal gradient for the study of vapor deposition at
low pressure using an ideal gas, Journal of Crystal Growth
171 (1/2) (1997) 288.

[92F] G.D. McBain, Natural convection with unsaturated
humid air in vertical cavities, International Journal of
Heat and Mass Transfer 40 (13) (1997) 3005.

[93F] A.A. Mohamad, L. Sezai, Natural convection in C-
shaped thermosyphon, Numerical Heat Transfer Part A —
Applications 32 (3) (1997) 311.

[94F] R. Pollard, Influence of the cooling section on vapor-
phase pyrolysis in laminar-flow reactors, Journal of
Analytical and Applied Pyrolysis 39 (2) (1997) 145.

Natural convection — external flows: flat plate

[IFF] A.J. Chamkha, Hydromagnetic free convection flow
over an inclined plate caused by solar radiation, Journal
of Thermophysics and Heat Transfer 11 (2) (1997) 312.

[2FF] M.-I. Char, C.-L. Chang, Effect of wall conduction on
natural convection flow of micropolar fluids along a flat
plate, International Journal of Heat and Mass Transfer 40
(15) (1997) 3641.

[3FF] E. Kim, Natural convection along a wavy vertical plate
to non-Newtonian fluids, International Journal of Heat
and Mass Transfer 40 (13) (1997) 3069.

[4FF] M. Kumari, I. Pop, H.S. Takhar, Free-convection
boundary-layer flow of a non-Newtonian fluid along a ver-
tical wavy surface, International Journal of Heat and
Fluid Flow 18 (6) (1997) 625.

[SFF] V.R. Rao, C. Balaji, S.P. Venkateshan, Interferometric
study of interaction of free convection with surface radi-
ation in an L corner, International Journal of Heat and
Mass Transfer 40 (12) (1997) 2941.

[6FF] V.M. Soundalgekar, R.M. Lahurikar, S.G. Pohanerkar,
Transient free convection flow of an incompressible vis-
cous dissipative fluid, Warme und Stoffiibertragung—
Thermo and Fluid Dynamics 32 (4) (1997) 301.

[7FF] H.S. Takhar, P. Ganesan, K. Ekambavanan, V.M.
Soundalgekar, Transient free convection past a semi-infi-
nite vertical plate with variable surface temperature,

International Journal of Numerical Methods for Heat and
Fluid Flow 7 (4) (1997) 280.

Natural convection — external flows: cylinders

[8FF] H.M. Badr, Laminar natural convection from an ellip-
tic tube with different orientations, Journal of Heat
Transfer — Transactions of the ASME 119 (4) (1997) 709.

[9FF] M.A. Hossain, M.A. Alim, Natural convection—radi-
ation interaction on boundary layer flow along a thin ver-
tical cylinder, Wéarme und Stoffiibertragung— Thermo
and Fluid Dynamics 32 (6) (1997) 515.

[I0FF] Y.G. Leonenko, V.A. Antipin, Natural convective
heat transfer from a horizontal cylinder to fluid at near-
critical condition, International Journal of Heat and Mass
Transfer 40 (7) (1997) 1617.

[I1FF] V.T. Morgan, Heat transfer by natural convection
from a horizontal isothermal circular cylinder in air, Heat
Transfer Engineering 18 (1) (1997) 25.

[12FF] M.M. Yovanovich, J.R. Culham, S. Lee, Natural con-
vection from horizontal circular and square toroids and
equivalent cylinders, Journal of Thermophysics and Heat
Transfer 11 (3) (1997) 415.

Natural convection — external flows: mixed convection

[13FF] J.R. Fan, J.M. Shi, X.Z. Xu, Similarity solution of
mixed convection over a horizontal moving plate, Wiarme
und Stoffiibertragung— Thermo and Fluid Dynamics 32
(3) (1997) 199.

[14FF] J.-Y. Jang, C.-T. Shiang, Mixed convection plume
along a vertical adiabatic surface embedded in a non-
Darcian porous medium, International Journal of Heat
and Mass Transfer 40 (7) (1997) 1693.

[15FF] H.T. Lin, H.L. Hoh, Mixed convection from an iso-
thermal vertical flat plate moving in parallel or reversely
to a free stream, Wirme und Stoffiibertragung—Thermo
and Fluid Dynamics 32 (6) (1997) 441.

[16FF] N. Michaux-Leblond, M. Belorgey, Near-wake beha-
vior of a heated circular cylinder: viscosity—buoyancy dua-
lity, Experimental Thermal and Fluid Science 15 (2) (1997)
91.

[17FF] A. Ridha, Three-dimensional mixed convection lami-
nar boundary-layer over a horizontal surface in the neigh-
bourhood of a plane of symmetry, International Journal
of Heat and Mass Transfer 40 (2) (1997) 421.

Natural convection — external flows: applications and
miscellaneous

[18FF] J.-I. Choi, H.J. Sung, Suppression of temperature os-
cillation in Czochralski convection by superimposing rotat-
ing flows, International Journal of Heat and Mass
Transfer 40 (7) (1997) 1667.

[19FF] J.N. Koster, R. Derebail, Threshold for onset of natu-
ral convection in binary metallic alloys, Wirme und
Stoffiibertragung— Thermo and Fluid Dynamics 32 (6)
(1997) 489.

[20FF] J. Krysa, A.A. Wragg, Free convective mass transfer



E.R.G. Eckert et al. [ Int. J. Heat Mass Transfer 43 (2000) 2431-2528 2495

at up-pointing pyramidal electrodes, International Journal
of Heat and Mass Transfer 40 (15) (1997) 3717.

[21FF] T.E. Morthland, J.S. Walker, Thermocapillary convec-
tion in a cylindrical liquid-metal floating zone with a
strong axial magnetic field and with a non-axisymmetric
heat flux, Journal of Fluid Mechanics 31 (1997) 1997.

[22FF] J. Wei, K. Hijikata, T. Inoue, Experimental study of
inflow effects on natural air cooling of plate fins,
Experimental Heat Transfer 10 (3) (1997) 165.

Heat transfer from rotating surfaces: rotating disks

[1G] F.J. Bayley, P.R.N. Childs, Prediction of ingress rates to
turbine and compressor wheelspaces, International Journal
of Heat and Fluid Flow 18 (2) (1997) 218.

[2G] J.X. Chen, X. Gan, J.M. Owen, Heat transfer from air-
cooled contrarotating disks, Journal of Turbomachinery
— Transactions of the ASME 119 (1) (1997) 61.

[3G] R.W. Hill, K.S. Ball, Chebyshev collocation analysis of
axisymmetric flow and heat transfer between counter-rotat-
ing disks, Journal of Fluids Engineering — Transactions
of the ASME 119 (4) (1997) 940.

[4G] S. Joh, G.H. Evans, Heat transfer and flow stability in a
rotating disk/stagnation flow chemical vapor deposition
reactor, Numerical Heat Transfer Part A — Applications
31 (8) (1997) 867.

Heat transfer from rotating surfaces: rotating channels

[5G] S. Dutta, M.J. Andrews, J.-C. Han, Turbulent flow and
heat transfer in rotating different aspect ratio channels,
Journal of Thermophysics and Heat Transfer 11 (2) (1997)
318.

[6G] M.A.L. El-Shaarawi, M.O. Budair, M.S.A. Al-Qahtani,
Turning moment of rotating inner cylinder in the entry
region of concentric annuli, JSME International Journal
Series B — Fluids and Thermal Engineering 40 (1) (1997)
67.

[7G] K.J. Hammad, G.C. Vradis, Dissipative cylindrical
Couette flow of yield-pseudoplastic fluids, International
Journal of Heat and Mass Transfer 40 (5) (1997) 1243.

[8G] S.S. Hsieh, Y.S. Wang, M.H. Chiang, Local heat trans-
fer and velocity measurements in a rotating ribbed two-
pass square channel with uneven wall temperatures,
Journal of Heat Transfer — Transactions of the ASME
119 (4) (1997) 843.

[9G] G.J. Hwang, C.R. Kuo, Experimental studies and corre-
lations of convective heat transfer in a radially rotating
serpentine  passage, Journal of Heat Transfer —
Transactions of the ASME 119 (3) (1997) 460.

[10G] H. Ishigaki, Effect of buoyancy on laminar flow and
heat transfer in pipes, JSME International Journal Series
B — Fluids and Thermal Engineering 40 (2) (1997) 273.

[11G] W.D. Morris, S.W. Chang, Experimental study of heat
transfer in a simulated turbine blade cooling passage,
International Journal of Heat and Mass Transfer 40 (15)
(1997) 3703.

[12G] J.M. Nouri, J.H. Whitelaw, Flow of Newtonian and
non-Newtonian fluids in an eccentric annulus with rotation

of the inner cylinder, International Journal of Heat and
Fluid Flow 18 (2) (1997) 236.

[13G] T. Rothe, H. Pfitzer, Influence of rotation on turbulent
flow and heat transfer in an annulus between indepen-
dently rotating tubes, Wiarme und Stoffiibertragung—
Thermo and Fluid Dynamics 32 (5) (1997) 353.

[14G] V. Vaezi, E.S. Oh, R.C. Aldredge, High-intensity turbu-
lence measurements in a Taylor—Couette flow reactor,
Experimental Thermal and Fluid Science 15 (4) (1997)
424,

Heat transfer from rotating surfaces: enclosures

[15G] A.H. El-Shazly, S.A. Nosier, M.Z. El-Abd, G.H.
Sedahmed, Solid—liquid mass transfer at the walls of a rec-
tangular  agitated  vessel, Chemical  Engineering
Communications 31 (1997) 1997.

[16G] Y. Hu, R.E. Ecke, G. Ahlers, Convection under ro-
tation for Prandtl numbers near 1: linear stability, wave-
number selection, and pattern dynamics, Physical Review
E. Statistical Physics, Plasmas, Fluids, and Related
Interdisciplinary Topics 55 (6-A) (1997) 6928.

[17G] Y.T. Ker, T.F. Lin, Time-averaged and reverse tran-
sition in oscillatory air convection in a differentially heated
rotating cubic cavity, International Journal of Heat and
Mass Transfer 40 (14) (1997) 3335.

[18G] W.N. Kim, J.M. Hyun, Convective heat transfer in a
cylinder with a rotating lid under stable stratification,
International Journal of Heat and Fluid Flow 18 (4)
(1997) 384.

[19G] L. Lin, A. Faghri, Steady-state performance of a rotat-
ing miniature heat pipe, Journal of Thermophysics and
Heat Transfer 11 (4) (1997) 513.

[20G] S.J. Moon, C.-J. Kim, S.T. Ro, Effects of buoyancy
and periodic rotation on the melt flow in a vertical
Bridgman configuration, International Journal of Heat
and Mass Transfer 40 (9) (1997) 2105.

[21G] Y. Okano, S.-I. Kunikata, T. Fujioka, S. Sakai, M.
Koyama, Axisymmetric two-dimensional steady
Marangoni convection in a floating half-zone under micro-
gravity conditions, Numerical Heat Transfer Part A —
Applications 32 (4) (1997) 407.

Heat transfer from rotating surfaces: cylinders and
bodies of revolution

[22G] S.J.D. D’Alessio, Steady and unsteady forced convec-
tion past an inclined elliptic cylinder, Acta Mechanica 123
(1997) 1.

[23G] M.A. Hossain, H.S. Takhar, Radiation—conduction in-
teraction in mixed convection along rotating bodies,
Wirme und Stoffiibertragung— Thermo and Fluid
Dynamics 33 (3) (1997) 201.

[24G] P.G. Tucker, Numerical precision and dissipation errors
in rotating flows, International Journal of Numerical
Methods for Heat and Fluid Flow 7 (7) (1997) 647.

[25G] F.A. Youssef, On the heat transfer from an expanding
cylinder in cross-flow, Applied Thermal Engineering 17 (3)
(1997) 235.



2496 E.R.G. Eckert et al. [ Int. J. Heat Mass Transfer 43 (2000) 2431-2528

Combined heat and mass transfer: ablation

[1H] A.T. Anderson, P.F. Peterson, Experimental methods for
measuring X-ray ablation response of surfaces,
Experimental Heat Transfer 10 (1) (1997) 51.

[2H] Y.I. Dimitrienko, Internal heat-mass transfer and stresses
in  thin-walled structures of ablating materials,
International Journal of Heat and Mass Transfer 40 (7)
(1997) 1701.

[3H] B. Dirr, Numerical investigation of an ablation-domi-
nated plasma armature, IEEE Transactions on Magnetics
33 (1) (1997) 47.

[4H] B. Dutoit, D. Zeisel, V. Deckert, R. Zenobi, Laser-
induced ablation through nanometer-sized tip apertures:
mechanistic aspects, Journal of Physical Chemistry B 101
(35) (1997) 6955.

[SH] P.M. Outridge, W. Doherty, D.C. Gregoire, Ablative
and transport fractionation of trace elements during laser
sampling of glass and copper, Spectrochimica Acta Part B
— Atomic Spectroscopy 52 (14) (1997) 2093.

[6H] Y.C. Shih, F.B. Cheung, Numerical study of the thermal
response  of  high-temperature ablative  materials,
Numerical Heat Transfer Part A — Applications 32 (6)
(1997) 555.

Combined heat and mass transfer: transpiration cooling

[7H] S. Mori, M. Kumita, T. Takahashi, A. Tanimoto, M.
Sakakibara, Heat and mass transfer from a flat plate of
finite thickness to a boundary layer flow with transpira-
tion, Energy Conversion and Management 38 (10-13)
(1997) 1209.

Combined heat and mass transfer: film cooling

[8H] H.H. Cho, M.Y. Jabbari, R.J. Goldstein, Experimental
mass (heat) transfer in and near a circular hole in a flat
plate, International Journal of Heat and Mass Transfer 40
(10) (1997) 2431.

[9H] H. Daiguji, E. Hihara, T. Saito, Mechanism of absorp-
tion enhancement by surfactant, International Journal of
Heat and Mass Transfer 40 (8) (1997) 1743.

[10H] S.V. Ekkad, A.B. Mechendale, J.C. Han, C.P. Lee,
Combined effect of grid turbulence and unsteady wake on
film effectiveness and heat transfer coefficient of a gas tur-
bine blade with air and CO, film injection, Journal of
Turbomachinery — Transactions of the ASME 119 (3)
(1997) 594.

[11H] S.V. Ekkad, D. Zapata, J.C. Han, Film effectiveness
over a flat surface with air and CO, injection through
compound angle holes using a transient liquid crystal
image method, Journal of Turbomachinery —
Transactions of the ASME 119 (3) (1997) 587.

[12H] S.V. Ekkad, D. Zapata, J.C. Han, Heat transfer coeffi-
cients over a flat surface with air and CO, injection
through compound angle holes using a transient liquid
crystal image method, Journal of Turbomachinery —
Transactions of the ASME 119 (3) (1997) 580.

[13H] V.K. Garg, Adiabatic effectiveness and heat transfer

coefficient on a film-cooled rotating blade, Numerical Heat
Transfer Part A — Applications 32 (8) (1997) 811.

[14H] V.K. Garg, R.S. Abhari, Comparison of predicted and
experimental Nusselt number for a film-cooled rotating
blade, International Journal of Heat and Fluid Flow 18
(5) (1997) 452.

[15H] V.K. Garg, A.A. Ameri, Comparison of two-equation
turbulence models for prediction of heat transfer on film-
cooled turbine blades, Numerical Heat Transfer Part A —
Applications 32 (4) (1997) 347.

[16H] V.K. Garg, R.E. Gaugler, Effect of coolant temperature
and mass flow on film cooling of turbine blades,
International Journal of Heat and Mass Transfer 40 (2)
(1997) 435.

[17H] R.J. Goldstein, L.D. Stone, Row-of-holes film cooling
of curved walls at low injection angles, Journal of
Turbomachinery — Transactions of the ASME 119 (3)
(1997) 574.

[18H] G. Grossman, K. Gommed, Heat and mass transfer in
film absorption in the presence of non-absorbable gases,
International Journal of Heat and Mass Transfer 40 (15)
(1997) 3595.

[19H] T. Kanda, F. Ono, Experimental studies of supersonic
film cooling with shock wave interaction (II), Journal of
Thermophysics and Heat Transfer 11 (4) (1997) 590.

[20H] K.-T. Lee, H.-L. Tsai, W.-M. Yan, Mixed convection
heat and mass transfer in vertical rectangular ducts,
International Journal of Heat and Mass Transfer 40 (7)
(1997) 1621.

[21H] P.M. Ligrani, R. Gong, J.M. Cuthrell, Bulk flow pulsa-
tions and film cooling: flow structure just downstream of
the holes, Journal of Turbomachinery — Transactions of
the ASME 119 (3) (1997) 568.

[22H] P.M. Ligrani, A.E. Ramsey, Film cooling from span-
wise-oriented holes in two staggered rows, Journal of
Turbomachinery — Transactions of the ASME 119 (3)
(1997) 562.

Combined heat and mass transfer: jet impingement heat
transfer — submerged jets

[23H] S. Ashforth-Frost, K. Jambunathan, C.F. Whitney,
Velocity and turbulence characteristics of a semiconfined
orthogonally impinging slot jet, Experimental Thermal and
Fluid Science 14 (1) (1997) 60.

[24H] S. Ashforth-Frost, K. Jambunathan, C.F. Whitney, S.J.
Ball, Heat transfer from a flat plate to a turbulent axisym-
metric impinging jet, Proceedings of the Institution of
Mechanical Engineers Part C Journal of Mechanical
Engineering Science 211 (2) (1997) 167.

[25H] J.A. Fitzgerald, S.V. Garimella, Flow field effects on
heat transfer in confined jet impingement, Journal of Heat
Transfer — Transactions of the ASME 119 (3) (1997) 630.

[26H] C. Gau, W.Y. Sheu, C.H. Shen, Impingement cooling
flow and heat transfer under acoustic excitations, Journal
of Heat Transfer — Transactions of the ASME 119 (4)
(1997) 810.

[27H] M. Kadja, G. Bergeles, Computational study of turbine
blade cooling by slot-injection of a gas, Applied Thermal
Engineering 17 (12) (1997) 1141.

[28H] D.H. Lee, Y.S. Chung, D.S. Kim, Turbulent flow and



E.R.G. Eckert et al. [ Int. J. Heat Mass Transfer 43 (2000) 2431-2528 2497

heat transfer measurements on a curved surface with a
fully developed round impinging jet, International Journal
of Heat and Fluid Flow 18 (1) (1997) 160.

[29H] X.C. Lee, C.F. Ma, Q. Zheng, Y. Zhuang, Y.Q. Tian,
Numerical study of recovery effect and impingement heat
transfer with submerged circular jets of large Prandtl num-
ber liquid, International Journal of Heat and Mass
Transfer 40 (11) (1997) 2647.

[30H] D.-Y. Li, Z.-Y. Guo, C.-F. Ma, Relationship between
the recovery factor and the viscous dissipation in a con-
fined, impinging, circular jet of high-Prandtl number
liquid, International Journal of Heat and Fluid Flow 18
(6) (1997) 585.

[31H] C.F. Ma, Q. Zheng, S.C. Lee, T. Gomi, Impingement
heat transfer and recovery effect with submerged jets of
large Prandtl number liquid — I. Unconfined circular jets,
International Journal of Heat and Mass Transfer 40 (6)
(1997) 1481.

[32H] C.F. Ma, Y. Zhuang, S.C. Lee, T. Gomi, Impingement
heat transfer and recovery effect with submerged jets of
large Prandtl number liquid — II. Initially laminar con-
fined slot jets, International Journal of Heat and Mass
Transfer 40 (6) (1997) 1491.

[33H] E.C. Mladin, D.A. Zumbrunnen, Local convective heat
transfer to submerged pulsating jets, International Journal
of Heat and Mass Transfer 40 (14) (1997) 3305.

[34H] B.L. Owsenek, T. Cziesla, N.K. Mitra, G. Biswas,
Numerical investigation of heat transfer in impinging axial
and radial jets with superimposed swirl, International
Journal of Heat and Mass Transfer 40 (1) (1997) 141.

[35H] F. Peper, W. Leiner, M. Fiebig, Impinging radial and
inline jets: a comparison with regard to heat transfer, wall
pressure distribution, and pressure loss, Experimental
Thermal and Fluid Science 14 (2) (1997) 194.

[36H] X. Yan, N. Saniei, Heat transfer from an obliquely
impinging circular air jet to a flat plate, International
Journal of Heat and Fluid Flow 18 (6) (1997) 591.

Combined heat and mass transfer: jet impingement heat
transfer — liquid jets

[37H] C.F. Ma, Q. Zheng, S.Y. Ko, Local heat transfer and
recovery factor with impinging free-surface circular jets of
transformer oil, International Journal of Heat and Mass
Transfer 40 (18) (1997) 4295.

[38H] C.F. Ma, Q. Zheng, H. Sun, K. Wu, T. Gomi, B.W.
Webb, Local characteristics of impingement heat transfer
with oblique round free-surface jets of large Prandtl num-
ber liquid, International Journal of Heat and Mass
Transfer 40 (10) (1997) 2249.

Combined heat and mass transfer: spray cooling

[39H] C. Mundo, C. Tropea, M. Sommerfeld, Numerical and
experimental investigation of spray characteristics in the
vicinity of a rigid wall, Experimental Thermal and Fluid
Science 15 (3) (1997) 228.

[40H] G. Wilks, P. Astin, Heat transfer in jet assimilation into
a uniform stream, Numerical Heat Transfer Part A —
Applications 31 (3) (1997) 273.

[41H] T. Akiyama, H. Liu, K.-I. Hayakawa, Hygrostress-mul-
ticrack formation and propagation in cylindrical viscoelas-
tic food undergoing heat and moisture transfer processes,
International Journal of Heat and Mass Transfer 40 (7)
(1997) 1601.

[42H] O. Alves-Filho, 1. Strommen, E. Thorbergsen,
Simulation model for heat pump dryer plants for fruits
and roots, Drying Technology 15 (5) (1997) 1369.

[43H] P. Audebert, A. Temmar, Comparison of experimental
results with analytical solutions and two dimensional
model of oak drying in an evacuated kiln, Drying
Technology 15 (5) (1997) 1633.

[44H] P. Audebert, A. Temmar, F. Hammoum, C. Basilico,
Vacuum drying of oakwood: moisture, strains and drying
process, Drying Technology 15 (9) (1997) 2281.

[45H] A. Ayensu, Dehydration of food crops using a solar
dryer with convective heat flow, Solar Energy 59 (4-6)
(1997) 121.

[46H] J. Beke, A.S. Mujumdar, M. Giroux, Some fundamen-
tal attributes of corn and potato drying in microwave
fields, Drying Technology 15 (2) (1997) 539.

[47H] C. Bermond, Establishing the scientific base for energy
efficiency in emerging pressing and drying technologies,
Applied Thermal Engineering 17 (8-10) (1997) 901.

[48H] D. Blanc, S. Vessot, P. Laurent, J.F. Gerard, J.
Andrieu, Study and modelling of coated car painting film
by infrared or convective drying, Drying Technology 15
(9) (1997) 2303.

[49H] S. Budaraju, W.E. Stewart, W.P. Porter, Mixed convec-
tive heat and moisture transfer from a horizontal furry
cylinder in a transverse wind, International Journal of
Heat and Mass Transfer 40 (10) (1997) 2273.

[SOH] L. Canteri, M. Martin, P. Perre, Non destructive
method for quantifying the wood drying quality used to
determine the intra and inter species variability, Drying
Technology 15 (5) (1997) 1293.

[S1H] S.K. Chou, M.N.A. Hawlade, K.J. Chua, On the laying
of food products in a tunnel dryer, Drying Technology 15
(3/4) (1997) 857.

[S2H] C. Duchesne, J. Thibault, C. Bazin, Modelling and
dynamic simulation of an industrial rotary dryer,
Developments in Chemical Engineering and Mineral
Processing 5 (1997) 3.

[53H] M.L. Fernandez, J.R. Howell, Convective drying model
of southern pine, Drying Technology 15 (10) (1997) 2343.

[54H] M.L. Fernandez, J.R. Howell, Radiative drying model
of porous materials, Drying Technology 15 (10) (1997)
2377.

[55H] C. Fyhr, A. Rasmuson, Mathematical model of a pneu-
matic conveying dryer, AIChE Journal 43 (11) (1997)
2889.

[S6H] C. Fyhr, A. Rasmuson, Some aspects of the modelling
of wood chips drying in superheated steam, International
Journal of Heat and Mass Transfer 40 (12) (1997) 2825.

[S7H] C. Fyhr, A. Rasmuson, Steam drying of wood chips in
pneumatic conveying dryers, Drying Technology 15 (6-8)
(1997) 1775.

[S8H] M.H. Ibrahim, W.R.W. Daud, M.Z.M. Talib, Drying
characteristics of oil palm kernels, Drying Technology 15
(3/4) (1997) 1103.

[S9H] A. Ikeguchi, M. Kamo, Mass transfer of moisture and



2498 E.R.G. Eckert et al. [ Int. J. Heat Mass Transfer 43 (2000) 2431-2528

ammonia from manure and manure litter mixture in free-
stall housing, Transactions of the ASAE 40 (4) (1997)
1191.

[60H] Y. Itaya, N. Bessho, M. Yoshino, M. Hasatani, Drying
of dielectric resin coatings in the presence of polyconden-
sation, Drying Technology 15 (2) (1997) 427.

[61H] S.E.G. Jayamaha, Heat and moisture transfer through
building envelope components subjected to outdoor
weather conditions including rain, Drying Technology 15
(5) (1997) 1653.

[62H] A. Johansson, C. Fyhr, A. Rasmuson, High tempera-
ture convective drying of wood chips with air and super-
heated steam, International Journal of Heat and Mass
Transfer 40 (12) (1997) 2843.

[63H] A. Johansson, A. Rasmuson, Influence of the drying
medium on high temperature convective drying of single
wood chips, Drying Technology 15 (6-8) (1997) 1801.

[64H] W. Jomaa, O. Baixeras, Discontinuous vacuum drying
of oak wood: modelling and experimental investigations,
Drying Technology 15 (9) (1997) 2129.

[65H] 1.C. Kemp, D.E. Oakley, Simulation and scale-up of
pneumatic conveying and cascading rotary dryers, Drying
Technology 15 (6-8) (1997) 1699.

[66H] N.M. Khattab, Novel design of an agricultural dryer,
Energy Sources 19 (5) (1997) 417.

[67H] A. Kondjoyan, J.D. Daudin, Heat and mass transfer
coefficients at the surface of a pork hindquarter, Journal
of Food Engineering 32 (2) (1997) 225.

[68H] S.J. Kowalski, G. Musielak, A. Rybicki, Response of
dried materials to drying conditions, International Journal
of Heat and Mass Transfer 40 (5) (1997) 1217.

[69H] G. Lian, C.S. Harris, R. Evans, M. Warboys, Coupled
heat and moisture transfer during microwave vacuum dry-
ing, Journal of Microwave Power and Electromagnetic
Energy 32 (1) (1997) 34.

[70H] J. Lujan-Acosta, R.G. Moreira, J. Seyed-Yagoobi, Air-
impingement drying of tortilla chips, Drying Technology
15 (3/4) (1997) 881.

[71H] D. Mukherjee, V.M. Puri, R.C. Anantheswaran,
Measurement of coupled heat and moisture transfer coeffi-
cients for selected vegetables, Drying Technology 15 (1)
(1997) 71.

[72H] Z. Ormos, Study of rotary fluidized bed driers. Part II:
heat and mass transfer in the inert packing, Hungarian
Journal of Industrial Chemistry 25 (3) (1997) 169.

[73H] J.T. Paltakari, M.A. Karlsson, O.N. Timofeev, Effect of
blow boxes on evaporation during cylinder contact in a
paper machine dryer section, Drying Technology 15 (6-8)
(1997) 1857.

[74H] S. Pang, Some considerations in simulation of super-
heated steam drying of softwood Iumber, Drying
Technology 15 (2) (1997) 651.

[75H] J.M. Parrouffe, M. Dostie, P. Navarri, J. Andrieu, A.S.
Mujumdar, Heat and mass transfer relationship in com-
bined infrared and convective drying, Drying Technology
15 (2) (1997) 399.

[76H] P. Perre, Image analysis, homogenization, numerical
simulation and experiment as complementary tools to
enlighten the relationship between wood anatomy and dry-
ing behavior, Drying Technology 15 (9) (1997) 2211.

[77H] P. Perre, I.W. Turner, Microwave drying of softwood

in an oversized waveguide: theory and experiment, AIChE
Journal 43 (10) (1997) 2579.

[78H] A. Poulin, M. Dostie, P. Proulx, J. Kendall, Convective
heat and mass transfer and evolution of the moisture dis-
tribution in combined convection and radio frequency dry-
ing, Drying Technology 15 (6-8) (1997) 1893.

[79H] M.A. Roques, F. Zagrouba, Analysis of heat and mass
fluxes during microwave drying, Drying Technology 15 (9)
(1997) 2113.

[80H] J. Saastamoinen, R. Impola, Drying of biomass par-
ticles in fixed and moving beds, Drying Technology 15 (6—
8) (1997) 1919.

[81H] M.A. Silva, S.A. Nebra, Numerical simulation of dry-
ing in a cyclone, Drying Technology 15 (6-8) (1997) 1731.

[82H] C.J. Simonson, R.W. Besant, Heat and moisture trans-
fer in desiccant coated rotary energy exchangers. Part I:
numerical model, HVAC and R 3 (4) (1997) 325.

[83H] C.J. Simonson, R.W. Besant, Heat and moisture trans-
fer in desiccant coated rotary energy exchangers. Part II:
validation and sensitivity studies, HVAC and R 3 (4)
(1997) 351.

[84H] S.A. Sotocinal, Z. Alikhani, G.S.V. Raghavan,
Heating/drying using particulate medium: a review. Part I:
general and heat transfer parameters, Drying Technology
15 (2) (1997) 441.

[85H] S.A. Sotocinal, Z. Alikhani, G.S.V. Raghavan,
Heating/drying using particulate medium: a review. Part
II: equipment, Drying Technology 15 (2) (1997) 461.

[86H] A. Stegou-Sagia, M. Damanakis, Air drying in an
adsorption column for cooling operations in open-cycle
adsorption systems, Applied Energy 56 (1) (1997) 9.

[87H] D. Stemmelen, C. Moyne, P. Perre, P. Lebois, Drum
drying of fabrics, Drying Technology 15 (9) (1997) 2089.
[88H] S.-L. Su, Modeling of multi-phase moisture transfer
and induced stress in drying clay bricks, Applied Clay

Science 12 (3) (1997) 189.

[89H] D.-W. Sun, J.L. Woods, Simulation of the heat and
moisture transfer process during drying in deep grain beds,
Drying Technology 15 (10) (1997) 2479.

[90H] F. Topin, L. Tadrist, Analysis of transport phenomena
during the convective drying in superheated steam, Drying
Technology 15 (9) (1997) 2239.

[91H] T.N. Tulasidas, C. Ratti, G.S.V. Raghavan, Modelling
of microwave drying of grapes, Canadian Agricultural
Engineering 39 (1) (1997) 57.

[92H] W.E.G. Van Ballegooijen, A.M. Van Loon, A.J.J. van
der Zanden, Modelling diffusion-limited drying behavior
in a batch fluidized bed dryer, Drying Technology 15 (3/4)
(1997) 837.

[93H] A. van der Drift, N.B.K. Rasmussen, K. Jorgensen,
Improved efficiency drying using selective emittance radi-
ant burners, Applied Thermal Engineering 17 (8-10)
(1997) 911.

[94H] Z.H. Wang, M.H. Shi, Effects of heating method on
vacuum freeze drying, Drying Technology 15 (5) (1997)
1475.

Combined heat and mass transfer: miscellaneous

[95H] I. Bhugun, F.C. Anson, Generalized treatment of the
dynamics of the adsorption of Langmuirian systems at



E.R.G. Eckert et al. [ Int. J. Heat Mass Transfer 43 (2000) 2431-2528 2499

stationary or rotating disk electrodes, Journal of
Electroanalytical Chemistry 439 (1) (1997) 1.

[96H] S.W. Churchill, Critique of the classical algebraic analo-
gies between heat, mass, and momentum transfer,
Industrial and Engineering Chemistry Research 36 (9)
(1997) 3866.

[97H] A.J. Cotel, R.E. Breidenthal, Model of stratified
entrainment using vortex persistence, Applied Scientific
Research 57 (1997) 3.

[98H] T. Cziesla, E. Tandogan, N.K. Mitra, Large-eddy simu-
lation of heat transfer from impinging slot jets, Numerical
Heat Transfer Part A — Applications 32 (1) (1997) 1.

[99H] G.R. Engelhardt, S.N. Lvov, D.D. Macdonald,
Importance of thermal diffusion in high temperature elec-
trochemical cells, Journal of Electroanalytical Chemistry
429 (1/2) (1997) 193.

[100H] Z.-G. Feng, E.E. Michaelides, Unsteady heat and
mass transfer from a spheroid, AIChE Journal 43 (3)
(1997) 609.

[101H] D.F. Fletcher, B.S. Haynes, A.A. Sola, S.D. Joseph,
Mathematical modelling of a rotary swirl cyclone scrubber,
Chemical Engineering Communications 1997 (1997) 65.

[102H] T. Godin, S. Harvey, P. Stouffs, High-temperature
reactive flow of combustion gases in an expansion turbine,
Journal of Turbomachinery — Transactions of the ASME
119 (3) (1997) 554.

[103H] P. Haeupl, J. Grunewald, H. Fechner, H. Stopp,
Coupled heat air and moisture transfer in building struc-
tures, International Journal of Heat and Mass Transfer 40
(7) (1997) 1633.

[104H] R. Joulie, M. Barkat, G.M. Rios, Effect of particle
density on heat and mass transfer during fluidized bed
sublimation, Powder Technology 90 (1) (1997) 79.

[105H] M. Kaniewski, H.-W. Hahne, N.K. Mitra, Mass trans-
fer enhancement by longitudinal vortices, Warme und
Stoffiibertragung— Thermo and Fluid Dynamics 32 (3)
(1997) 163.

[106H] W.-S. Kim, B.-C. Sim, Study of thermal behavior and
fluid flow during laser surface heating of alloys, Numerical
Heat Transfer Part A — Applications 31 (7) (1997) 703.

[107H] H.T. Lin, C.M. Wu, Combined heat and mass transfer
by laminar natural convection from a vertical plate with
uniform heat flux and concentration, Wirme und
Stoffiibertragung — Thermo and Fluid Dynamics 32 (4)
(1997) 293.

[108H] J.W. Mohr, J. Seyed-Yagoobi, R.H. Page, Heat trans-
fer from a pair of radial jet reattachment flames, Journal
of Heat Transfer — Transactions of the ASME 119 (3)
(1997) 633.

[109H] I.N. Nassar, R. Horton, Heat and water transfer in
compacted and layered soils, Journal of Environmental
Quality 26 (1) (1997) 81.

[110H] V.A. Nemchinsky, Dross formation and heat transfer
during plasma arc cutting, Journal of Physics D —
Applied Physics 30 (18) (1997) 2566.

[111H] C. Pozrikidis, Unsteady heat or mass transport from a
suspended particle at low Peclet numbers, Journal of Fluid
Mechanics 1997 (1997) 111.

[112H] Y. Qin, J.M.S. Cabral, Lumen mass transfer in hol-
low-fiber membrane processes with constant external re-
sistances, AIChE Journal 43 (8) (1997) 1975.

[113H] S.J. Ritchie, S.T. Thynell, K.K. Kuo, Modeling and
experiments of laser-induced ignition of nitramine propel-
lants, Journal of Propulsion and Power 13 (3) (1997) 367.

[114H] P.J. Sellers, M.D. Heiser, F.G. Hall, S.B. Verma, R.L.
Desjardins, P.M. Schuepp, J.I. MacPherson, Impact of
using area-averaged land surface properties — topogra-
phy, vegetation condition, soil wetness — in calculations
of intermediate scale (approximately 10 km?) surface —
atmosphere heat and moisture fluxes, Journal of
Hydrology 190 (3/4) (1997) 269.

[115H] W.S. Seol, R.J. Goldstein, Energy separation in a jet
flow, Journal of Fluids Engineering — Transactions of the
ASME 119 (1) (1997) 74.

[116H] T. Shang, A.H. Epstein, Analysis of hot streak effects
on turbine rotor heat load, Journal of Turbomachinery —
Transactions of the ASME 119 (3) (1997) 544.

[117H] E. Simonsen, V.C. Janoo, U. Isacsson, Prediction of
temperature and moisture changes in pavement structures,
Journal of Cold Regions Engineering 11 (4) (1997) 291.

[118H] I.D. Smith, G.N. Bis, E.R. Lemon, L.R. Rozema,
Thermal analysis of a sub-surface, vertical flow con-
structed wetland, Water Science and Technology 35 (5)
(1997) 55.

[119H] V. Sujatha, B.C. Sarma, G.J.V.J. Raju, Studies on
ionic mass transfer with coaxially placed helical tapes on a
rod in forced convection flow, Chemical Engineering and
Processing 36 (1) (1997) 67.

[120H] S.M. Taqvi, A. Vishnoi, M.D. Levan, Effect of macro-
pore convection on mass transfer in a bidisperse adsorbent
particle, Adsorption 3 (2) (1997) 127.

[121H] L.W. Wang, K.H. Hou, C.F. Hsu, S.L. Wang, Mixed-
convection heat and mass transfer in a fully developed
horizontal channel flow, Experimental Heat Transfer 10
(3) (1997) 221.

[122H] M.A. Wrobel, Heat and mass flows coupled with stress
in a continuous medium, International Journal of Heat
and Mass Transfer 40 (1) (1997) 191.

[123H] G.J. Xu, Y.M. Li, Z.Z. Hou, L.F. Feng, K. Wang,
Gas-liquid dispersion and mixing characteristics and heat
transfer in a stirred vessel, Canadian Journal of Chemical
Engineering 75 (2) (1997) 299.

[124H] L. Yang, B. Farouk, Modeling of solid particle flow
and heat transfer in rotary kiln calciners, Journal of the
Air and Waste Management Association 47 (11) (1997)
1189.

[125H] S. Yapici, G. Yazici, C. Ozmetin, H. Ersahan, O.
Comakli, Mass transfer to local electrodes at wall and wall
friction factor in decaying turbulent swirl flow,
International Journal of Heat and Mass Transfer 40 (12)
(1997) 2775.

[126H] W. Zhao, O. Trass, Electrochemical mass transfer
measurements in rough surface pipe flow: geometrically
similar V-shaped grooves, International Journal of Heat
and Mass Transfer 40 (12) (1997) 2785.

Change of phase — boiling: droplet and film
evaporation

[1J] J.D. Bernardin, I. Mudawar, Film boiling heat transfer of
droplet streams and sprays, International Journal of Heat
and Mass Transfer 40 (11) (1997) 2579.



2500 E.R.G. Eckert et al. [ Int. J. Heat Mass Transfer 43 (2000) 2431-2528

[2]] J.D. Bernardin, I. Mudawar, C.B. Walsh, E.I. Franses,
Contact angle temperature dependence for water droplets
on practical aluminum surfaces, International Journal of
Heat and Mass Transfer 40 (5) (1997) 1017.

[3J] J.D. Bernardin, C.J. Stebbins, I. Mudawar, Effects of sur-
face roughness on water droplet impact history and heat
transfer regimes, International Journal of Heat and Mass
Transfer 40 (1) (1997) 73.

[4J] LW. Eames, N.J. Marr, H. Sabir, Evaporation coefficient
of water: a review, International Journal of Heat and
Mass Transfer 40 (12) (1997) 2963.

[5J] A.G. Fedorov, R. Viskanta, A.A. Mohamad, Turbulent
heat and mass transfer in an asymmetrically heated, verti-
cal parallel-plate channel, International Journal of Heat
and Fluid Flow 18 (3) (1997) 307.

[6J] J. Fukai, Y. Shiiba, O. Miyatake, Theoretical study of
droplet impingement on a solid surface below the
Leidenfrost temperature, International Journal of Heat
and Mass Transfer 40 (10) (1997) 2490.

[7J] W.L. Hyde, W.B. Glover, Evaporation of difficult
products, Chemical Processing 60 (2) (1997) 59.

[8J] M. Micov, J. Lutisan, J. Cvengros, Balance equations for
molecular distillation, Separation Science and Technology
32 (18) (1997) 3051.

[9J] D.M. Pratt, K.P. Hallinan, Thermocapillary effects on the
wetting characteristics of a heated curved meniscus,
Journal of Thermophysics and Heat Transfer 11 (4) (1997)
519.

[10J] W.-J. Yang, K.-H. Guo, M. Sakamoto, Evaporation-
induced cellular convection in thin liquid layers,
Experimental Heat Transfer 10 (3) (1997) 191.

Change of phase — boiling: bubble characteristics and
boiling incipience

[11J] AJ. Addlesee, K. Cornwell, Liquid film thickness above
a bubble rising under an inclined plate, Chemical
Engineering Research and Design 75 (A7) (1997) 663.

[12]J] Y.A. Buyevich, B.W. Webbon, Isolated bubble regime in
pool nucleate boiling, International Journal of Heat and
Mass Transfer 40 (2) (1997) 365.

[13]] J.-1. Kim, N. Lior, Some critical transitions in pool flash
evaporation, International Journal of Heat and Mass
Transfer 40 (10) (1997) 2363.

[14]] J.F. Klausner, R. Mei, L.Z. Zeng, Predicting stochastic
features of vapor bubble detachment in flow boiling,
International Journal of Heat and Mass Transfer 40 (15)
(1997) 3547.

[15J] S. Koerner, L. Friedel, Assessment of the maximum
possible liquid superheat during flashing leak flow, Journal
of Loss Prevention in the Process Industries 10 (5/6)
(1997) 345.

[16J] H. Li, A. Prakash, Heat transfer and hydrodynamics in
a three-phase slurry bubble column, Industrial and
Engineering Chemistry Research 36 (11) (1997) 4688.

[17J] A.R.N. Meidani, M. Hasan, Numerical study of the
complex dynamic behavior of a reactive gas bubble in
water, Applied Mathematical Modelling 21 (3) (1997) 127.

[18J] T.L. Merrill, H. Perez-Blanco, Combined heat and mass
transfer during bubble absorption in binary solutions,

International Journal of Heat and Mass Transfer 40 (3)
(1997) 589.

[19]] J. Mitrovic, Bubble detachment criteria, International
Journal of Heat and Mass Transfer 40 (1) (1997) 209.

[20J] J. Mitrovic, Formation of a liquid jet after detachment
of a vapour bubble, International Journal of Heat and
Mass Transfer 40 (18) (1997) 43009.

[21J] O. Miyatake, 1. Tanaka, N. Lior, Simple universal
equation for bubble growth in pure liquids and binary sol-
utions with a non-volatile solute, International Journal of
Heat and Mass Transfer 40 (7) (1997) 1577.

[22]] D.W. Nutter, D.L. O’Neal, Experimental investigation
of steel spheres as a passive enhancement technique for
flash boiling of HCFC-22, Experimental Thermal and
Fluid Science 15 (4) (1997) 336.

[23]] E. Ramos, P. Parmananda, G. Hernandez-Cruz, M. Sen,
Dynamics of boiling from a short capillary tube,
Experimental Heat Transfer 10 (4) (1997) 273.

[24]J] N. Rashidnia, Bubble dynamics on a heated surface,
Journal of Thermophysics and Heat Transfer 11 (3) (1997)
4717.

[25]] P. Reinke, Site deactivation techniques for suppression
of nucleation in superheated liquid, Experimental Heat
Transfer 10 (2) (1997) 133.

[26]] B.I. Shamoun, M.L. Corradini, Supercritical vapor ex-
plosions: comparisons between thermodynamic and
mechanistic models, Nuclear Technology 120 (2) (1997)
158.

[27]] H. Takahira, Thermal effects of internal gas on the oscil-
lations of a cluster of bubbles, JSME International
Journal Series B — Fluids and Thermal Engineering 40 (2)
(1997) 230.

[28]] J.L. Xu, T.K. Chen, X.J. Chen, Critical flow in conver-
gent—divergent nozzles with cavity nucleation model,
Experimental Thermal and Fluid Science 14 (2) (1997)
166.

[29J] Y. Yan, D. Kenning, K. Cornwell, Sliding and sticking
vapour bubbles under inclined plane and curved surfaces,
International Journal of Refrigeration — Revue
Internationale du Froid 20 (8) (1997) 583.

[30J] O. Yavas, A. Schilling, J. Bischof, J. Boneberg, P.
Leiderer, Bubble nucleation and pressure generation
during laser cleaning of surfaces, Applied Physics A:
Materials Science and Processing 64 (4) (1997) 331.

Change of phase — boiling: pool boiling

[31J] R.J. Benjamin, A.R. Balakrishnan, Nucleation site den-
sity in pool boiling of saturated pure liquids: effect of sur-
face microroughness and surface and liquid physical
properties, Experimental Thermal and Fluid Science 15 (1)

(1997) 32.
[32J)] A.E. Bergles, Enhancement of pool boiling,
International Journal of Refrigeration — Revue

Internationale du Froid 20 (8) (1997) 545.

[33]] S. Bonekamp, K. Bier, Influence of ultrasound on pool
boiling heat transfer to mixtures of the refrigerants R23
and RI134A, International Journal of Refrigeration —
Revue Internationale du Froid 20 (8) (1997) 606.

[34]J] M.J. Brusstar, H. Merte Jr, Effects of heater surface
orientation on the critical heat flux — Part II. A model



E.R.G. Eckert et al. [ Int. J. Heat Mass Transfer 43 (2000) 2431-2528 2501

for pool and forced convection subcooled boiling,
International Journal of Heat and Mass Transfer 40 (17)
(1997) 4021.

[35]] P. Carrica, P. Di Marco, W. Grassi, Nucleate pool boil-
ing in the presence of an electric field: effect of subcooling
and heat-up rate, Experimental Thermal and Fluid Science
15 (3) (1997) 213.

[36J] J.Y. Chang, S.M. You, Boiling heat transfer phenomena
from micro-porous and porous surfaces in saturated FC-
72, International Journal of Heat and Mass Transfer 40
(18) (1997) 4437.

[37]] F.B. Cheung, K.H. Haddad, Hydrodynamic critical heat
flux model for saturated pool boiling on a downward
facing curved heating surface, International Journal of
Heat and Mass Transfer 40 (6) (1997) 1291.

[38]] C.-B. Chiou, D.-C. Lu, C.-C. Wang, Pool boiling of R-
22, R-124 and R-134a on a plain tube, International
Journal of Heat and Mass Transfer 40 (7) (1997) 1657.

[39J] Y. Fujita, Q. Bai, Critical heat flux of binary mixtures in
pool boiling and its correlation in terms of Marangoni
number, International Journal of Refrigeration — Revue
Internationale du Froid 20 (8) (1997) 616.

[40J] Y. Fujita, M. Tsutsui, Heat transfer in nucleate boiling
of binary mixtures (development of a heat transfer corre-
lation), JSME International Journal Series B — Fluids
and Thermal Engineering 40 (1) (1997) 134.

[41]] 1. Golobic, A.E. Bergles, Effects of heater-side factors
on the saturated pool boiling critical heat flux,
Experimental Thermal and Fluid Science 15 (1) (1997) 43.

[42]] M. Groll, R. Mertz, Improved evaporation heat transfer
surfaces for cost-effective compact heat exchangers for the
process industries, Applied Thermal Engineering 17 (8—10)
(1997) 685.

[43]] S.I. Haider, R.L. Webb, Transient micro-convection
model of nucleate pool boiling, International Journal of
Heat and Mass Transfer 40 (15) (1997) 3675.

[44]J] Y. Huang, J. Kerby, P.O. Mazur, T.J. Peterson, A.
Zlobin, Thermal design of a high gradient quadrupole for
the LHC interaction regions, IEEE Transactions on
Applied Superconductivity 7 (2) (1997) 578.

[45]] P. Huebner, W. Kuenstler, Pool boiling heat transfer at
finned tubes: influence of surface roughness and shape of
the fins, International Journal of Refrigeration — Revue
Internationale du Froid 20 (8) (1997) 575.

[46J] H. Kobayashi, Y. Fujimura, T. Murata, M. Sakata,
Heat transfer through subcooled He I layer from distribu-
ted heat source in a pressurized He II channel, Cryogenics
37 (12) (1997) 851.

[47]] R. Koester, G. Herres, P. Kaupmann, P. Huebner,
Influence of the heat flux in mixture boiling: experiments
and correlations, International Journal of Refrigeration —
Revue Internationale du Froid 20 (8) (1997) 598.

[48]] H.S. Lee, H. Merte Jr, F. Chiaramonte, Pool boiling
curve in microgravity, Journal of Thermophysics and Heat
Transfer 11 (2) (1997) 216.

[49J] W. Leiner, G.H. Klepp, Extended thermodynamic simi-
larity as a concept to predict heat transfer in poorly
known fluids considered for critical heat flux in boiling,
Wirme und Stoffiibertragung—Thermo and  Fluid
Dynamics 32 (3) (1997) 157.

[50J] M.-H. Liu, Y.-M. Yang, J.-R. Maa, On the extent of

the mass diffusion effect on film boiling heat transfer in
binary mixtures, Numerical Heat Transfer Part A —
Applications 32 (8) (1997) 897.

[S1J] M.H. Liu, Y.M. Yang, J.R. Maa, Prediction of film
boiling heat transfer coefficients for binary mixtures,
Wirme und  Stoffiibertragung—Thermo and  Fluid
Dynamics 32 (4) (1997) 261.

[52]] A. Luke, Pool boiling heat transfer from horizontal
tubes with different surface roughness, International
Journal of Refrigeration — Revue Internationale du Froid
20 (8) (1997) 561.

[53]] I. Mudawar, A.H. Howard, C.O. Gersey, Analytical
model for near-saturated pool boiling critical heat flux on
vertical surfaces, International Journal of Heat and Mass
Transfer 40 (10) (1997) 2327.

[54]] H. Ohta, Experiments on microgravity boiling heat
transfer by using transparent heaters, Nuclear Engineering
and Design 175 (1/2) (1997) 167.

[55]] S. Sakaue, Boiling heat transfer of nitrogen in a thermo-
syphon condenser-reboiler, AIChE Journal 43 (2) (1997)
339.

[56]] P.K. Sarma, V. Dharma Rao, A.E. Bergles, Turbulent
film boiling on a horizontal cylinder-effect of temperature
dependent  properties, Energy  Conversion  and
Management 38 (10-13) (1997) 1135.

[57]J] M.L. Sawyer, S.M. Jeter, S.I. Abdel-Khalik, Critical
heat flux correlation for droplet impact cooling,
International Journal of Heat and Mass Transfer 40 (9)
(1997) 2123.

[58]] J. Seyed-Yagoobi, J.T. Hardesty, P. Raghupathi, J.E.
Bryan, Experimental study of electrohydrodynamically
augmented pool boiling heat transfer on smooth and
enhanced tubes, Journal of Electrostatics 1997 (1997) 597.

[59]] G. Son, V.K. Dhir, Numerical simulation of saturated
film boiling on a horizontal surface, Journal of Heat
Transfer — Transactions of the ASME 119 (3) (1997) 525.

[60J] J. Straub, G. Picker, J. Winter, M. Zell, Effective cooling
of electronic components by boiling phase transition in
microgravity, Acta Astronautica 40 (2-8) (1997) 119.

[61J] O. Vansse, U. Kutschera, B. Legendre, F. Osterstock,
Quantitative approach of the effective coefficient of heat
transfer during quenching Vickers indented ceramic
samples, Key Engineering Materials 132-136 (1997) 607.

[62]] F. Verplaetsen, J.A. Berghmans, Study of the influence
of an electric field on the liquid—vapor interface during
film boiling of stagnant fluids, IEEE Transactions on
Industry Applications 33 (6) (1997) 1512.

[63]J] S.A. Yang, C.H. Hsu, Simple analysis of free convection
film boiling around a horizontal elliptical tube with surface
tension, Journal of Heat Transfer — Transactions of the
ASME 119 (3) (1997) 636.

[64]] R.-H. Yeh, Analysis of thermally optimized fin array in
boiling liquids, International Journal of Heat and Mass
Transfer 40 (5) (1997) 1035.

[65]] B.S. Yilbas, M. Sami, Liquid ejection and possible nucle-
ate boiling mechanisms in relation to the laser drilling pro-
cess, Journal of Physics D — Applied Physics 30 (14)
(1997) 1996.

[66J] SM. You, T.W. Simon, A. Bar-Cohen, Pool boiling
heat transfer with an array of flush-mounted, square hea-



2502 E.R.G. Eckert et al. [ Int. J. Heat Mass Transfer 43 (2000) 2431-2528

ters on a vertical surface, Journal of Electronic Packaging
119 (1) (1997) 17.

[67]] X. Zhou, K. Bier, Pool boiling heat transfer from a hori-
zontal tube coated with oxide ceramics, International
Journal of Refrigeration — Revue Internationale du Froid
20 (8) (1997) 552.

Change of phase — boiling: flow boiling

[68]] C. Bartoli, P. Di Marco, S. Faggiani, Heat transfer and
flow pattern at a cylinder impinged by a slot jet during
incipient and nucleate boiling, Experimental Thermal and
Fluid Science 15 (2) (1997) 101.

[69J] M.J. Brusstar, H. Merte Jr, R.B. Keller, B.J. Kirby,
Effects of heater surface orientation on the critical heat
flux — I. An experimental evaluation of models for sub-
cooled pool boiling, International Journal of Heat and
Mass Transfer 40 (17) (1997) 4007.

[70J] A. Castrogiovanni, P.M. Sforza, Genetic algorithm
model for high heat flux flow boiling, Experimental
Thermal and Fluid Science 15 (3) (1997) 193.

[71J] G.P. Celata, M. Cumo, A. Mariani, Experimental evalu-
ation of the onset of subcooled flow boiling at high liquid
velocity and subcooling, International Journal of Heat and
Mass Transfer 40 (12) (1997) 2879.

[72J] X. Cheng, F.J. Erbacher, U. Mueller, F.G. Pang,
Critical heat flux in uniformly heated vertical tubes,
International Journal of Heat and Mass Transfer 40 (12)
(1997) 2929.

[73]J] L.B. Fore, L.C. Witte, J.B. McQuillen, Heat transfer to
two-phase slug flows under reduced-gravity conditions,
International Journal of Multiphase Flow 23 (2) (1997)
301.

[74]] H. Fujimoto, N. Hatta, H. Asakawa, T. Hashimoto,
Predictable modelling of heat transfer coefficient between
spraying water and a hot surface above the Leidenfrost
temperature, ISIJ International 37 (5) (1997) 492.

[75]] S.M. Ghiaasiaan, H. Geng, Mechanistic nonequilibrium
modeling of critical flashing flow of subcooled liquids con-
taining dissolved noncondensables, Numerical Heat
Transfer Part A — Applications 32 (5) (1997) 435.

[76]] T. Guo, T. Zhu, Y. Zhou, Research on enhanced cool-
ing of superconducting AC magnet, Physica C:
Superconductivity 282-287 (1997) 2637.

[77J] N. Hammouda, D.C. Groeneveld, S.C. Cheng, Two-
fluid modelling of inverted annular film Dboiling,
International Journal of Heat and Mass Transfer 40 (11)
(1997) 2655.

[78]] S. Jayanti, G.F. Hewitt, Hydrodynamics and heat trans-
fer in wavy annular gas—liquid flow: a computational fluid
dynamics study, International Journal of Heat and Mass
Transfer 40 (10) (1997) 2445.

[79J] S.G. Kandlikar, T. Raykoff, Predicting flow boiling heat
transfer of refrigerants in microfin tubes, Journal of
Enhanced Heat Transfer 4 (4) (1997) 257.

[80J] Y.T. Kang, R.N. Christensen, Experimental CHF and
MHEF correlations in transient boiling systems with vertical
rectangular parallel plates, Heat Transfer Engineering 18
(3) (1997) 73.

[81J] P.A. Kew, K. Cornwell, Correlations for the prediction

of boiling heat transfer in small-diameter channels,
Applied Thermal Engineering 17 (8—10) (1997) 705.

[82]] D. Khrustalev, A. Faghri, Boiling heat transfer in the
miniature axially-grooved rectangular channel with discrete
heat sources, Journal of Enhanced Heat Transfer 4 (3)
(1997) 163.

[83J] J. Lan, P.J. Disimile, J. Weisman, Two phase flow pat-
terns and boiling heat transfer in tubes containing helical
wire inserts Part I — flow patterns and boiling heat trans-
fer coefficients, Journal of Enhanced Heat Transfer 4 (4)
(1997) 269.

[84]] J. Lan, P.J. Disimile, J. Weisman, Two phase flow pat-
terns and boiling heat transfer in tubes containing helical
wire inserts Part II — flow patterns and boiling heat trans-
fer coefficients, Journal of Enhanced Heat Transfer 4 (4)
(1997) 283.

[85J] S.M. MacBain, A.E. Bergles, S. Raina, Heat transfer
and pressure drop characteristics of flow boiling in a hori-
zontal deep spirally fluted tube, Hvac and R Research 3
(1) (1997) 65.

[86J] S.H. Najibi, H. Muller-Steinhagen, M. Jamialahmadi,
Calcium carbonate scale formation during subcooled flow
boiling, Journal of Heat Transfer — Transactions of the
ASME 119 (4) (1997) 767.

[87)] S.H. Najibi, H. Muller-Steinhagen, M. Jamialahmadi,
Calcium sulphate scale formation during subcooled flow
boiling, Chemical Engineering Science 52 (8) (1997) 1265.

[88]] E. Nidegger, J.R. Thome, D. Favrat, Flow boiling and
pressure drop measurements for R-134a/oil mixtures. Part
1: evaporation in a microfin tube, ASHRAE Transactions
103 (pt) (1997) 334.

[89J] S.M. Rao, A.R. Balakrishnan, Enhancement of sub-
cooled flow boiling heat transfer on cylinders using inter-
ference sleeves, Journal of Enhanced Heat Transfer 4 (3)
(1997) 203.

[90J] R.P. Roy, V. Velidandla, S.P. Kalra, Velocity field in
turbulent subcooled boiling flow, Journal of Heat Transfer
— Transactions of the ASME 119 (4) (1997) 754.

[91J] J.Y. Shin, M.S. Kim, S.T. Ro, Experimental study on
forced convective boiling heat transfer of pure refrigerants
and refrigerant mixtures in a horizontal tube, International
Journal of Refrigeration — Revue Internationale du Froid
20 (4) (1997) 267.

[92)] H.F. Smirnov, V.V. Zrodnikov, I.L. Boshkova,
Thermoacoustic phenomena at boiling subcooled liquid in
channels, International Journal of Heat and Mass Transfer
40 (8) (1997) 1977.

[93]J] B. Thonon, A. Feldman, L. Margat, C. Marvillet,
Transition from nucleate boiling to convective boiling in
compact heat exchangers, International Journal of
Refrigeration — Revue Internationale du Froid 20 (8)
(1997) 592.

[94]] G.E. Thorncroft, J.F. Klausner, R. Mei, Suppression of
flow boiling nucleation, Journal of Heat Transfer —
Transactions of the ASME 119 (3) (1997) 517.

[95]] C.-C. Wang, C.-s. Chiang, Two-phase heat transfer
characteristics for R-22/R-407C in a 6.5-mm smooth tube,
International Journal of Heat and Fluid Flow 18 (6)
(1997) 550.

[96]] S.J. Yoo, D.M. France, T.M. Tarshish, Post-critical heat
flux swirl flow heat transfer with two refrigerants and



E.R.G. Eckert et al. [ Int. J. Heat Mass Transfer 43 (2000) 2431-2528 2503

water, Journal of Thermophysics and Heat Transfer 11 (2)
(1997) 189.

[97]] L. Zhang, E. Hihara, T. Saito, J.-T. Oh, Boiling heat
transfer of a ternary refrigerant mixture inside a horizontal
smooth tube, International Journal of Heat and Mass
Transfer 40 (9) (1997) 2009.

[98]] O. Zurcher, J.R. Thome, D. Favrat, Flow boiling and
pressure drop measurements for R-134a/oil mixtures. Part
2: evaporation in a plain tube, HVAC and R 3 (1) (1997)
54.

Change of phase — boiling: two-phase thermohydraulics

[99]J] M. Andreani, G. Yadigaroglu, A 3-D Eulerian—
Lagrangian model of dispersed flow film boiling — II.
Assessment using quasi-steady-state data and comparison
with the results of 1-D analyses, International Journal of
Heat and Mass Transfer 40 (8) (1997) 1773.

[100J] M. Andreani, G. Yadigaroglu, 3-D Eulerian—
Lagrangian model of dispersed flow film boiling including
a mechanistic description of the droplet spectrum evol-
ution — I. The thermal-—hydraulic model, International
Journal of Heat and Mass Transfer 40 (8) (1997) 1753.

[101J] S. Anghaie, Z. Ding, Thermal-hydraulic analysis of
bulk evaporation and condensation in a multiphase
nuclear fuel cell, Nuclear Technology 120 (1) (1997) 57.

[102]] A. Cavallini, D. Del Col, L. Doretti, G.A. Longo, L.
Rossetto, Pressure drop during condensation and vapori-
zation of refrigerants inside enhanced tubes, Heat and
Technology 15 (1) (1997) 3.

[103]] D.P. Frankum, V.V. Wadekar, B.J. Azzopardi, Two-
phase flow patterns for evaporating flow, Experimental
Thermal and Fluid Science 15 (3) (1997) 183.

[104]] J.G. Gebbie, M.K. Jensen, Void fraction distributions
in a kettle reboiler, Experimental Thermal and Fluid
Science 14 (3) (1997) 297.

[105]J] A.A. Golovin, A.A. Nepomnyashchy, L.M. Pismen,
Nonlinear evolution and secondary instabilities of
Marangoni convection in a liquid—gas system with deform-
able interface, Journal of Fluid Mechanics 1997 (1997)
317.

[106J] G. Kojasoy, F. Landis, P. Kwame-Mensah, C.T.
Chang, Two-phase pressure drop in multiple thick-and
thin-orifice plates, Experimental Thermal and Fluid
Science 15 (4) (1997) 347.

[107J] HJ.W .M. Legius, H.E.A. van den Akker, T. Narumo,
Measurements on wave propagation and bubble and slug
velocities in  cocurrent upward two-phase flow,
Experimental Thermal and Fluid Science 15 (3) (1997)
267.

[108]] P.L. Spedding, N.P. Hand, Prediction in stratified gas—
liquid co-current flow in horizontal pipelines, International
Journal of Heat and Mass Transfer 40 (8) (1997) 1923.

[109J] T.C. Thulasidas, M.A. Abraham, R.L. Cerro, Flow
patterns in liquid slugs during bubble-train flow inside
capillaries, Chemical Engineering Science 52 (17) (1997)
2947.

[110J] W. Tong, A.E. Bergles, M.K. Jensen, Pressure drop
with highly subcooled flow boiling in small-diameter tubes,
Experimental Thermal and Fluid Science 15 (3) (1997)
202.

[111]] C.-C. Wang, C.-S. Chiang, D.-C. Lu, Visual obser-
vation of two-phase flow pattern of R-22, R-134a, and R-
407C in a 6.5-mm smooth tube, Experimental Thermal
and Fluid Science 15 (4) (1997) 395.

[112]] R.C. Xin, A. Awwad, Z.F. Dong, M.A. Ebadian,
Experimental study of single-phase and two-phase flow
pressure drop in annular helicoidal pipes, International
Journal of Heat and Fluid Flow 18 (5) (1997) 482.

[113]] O. Zeitoun, M. Shoukri, Axial void fraction profile in
low pressure subcooled flow boiling, International Journal
of Heat and Mass Transfer 40 (4) (1997) 869.

Change of phase — condensation: surface geometry and
material effects

[1JJ] G. Koch, D.C. Zhang, A. Leipertz, Condensation of
steam on the surface of hard coated copper discs, Wiarme
und Stoffiibertragung — Thermo and Fluid Dynamics 32
(3) (1997) 149.

[2]]] S.K. Park, M.H. Kim, K.J. Yoo, Effects of a wavy inter-
face on steam-—air condensation on a vertical surface,
International Journal of Multiphase Flow 23 (6) (1997)
1031.

[3J]] P.F. Peterson, V.E. Schrock, S.Z. Kuhn, Recent exper-
iments for laminar and turbulent film heat transfer in ver-
tical tubes, Nuclear Engineering and Design 175 (1/2)
(1997) 157.

[4J]] Y.-T. Yang, C.0.-K. Chen, P.-T. Hsu, Laminar film con-
densation on a finite-size horizontal wavy disk, Applied
Mathematical Modelling 21 (3) (1997) 139.

Change of phase — condensation: global geometry and
thermal boundary condition effects

[5J]] Y.-P. Chang, R. Tsai, J.-W. Hwang, Condensing heat
transfer characteristics of aluminum flat tube, Applied
Thermal Engineering 17 (11) (1997) 1055.

[6J]] S.W. Peng, K. Mizukami, W. Liu, N. Sebe, T. Takeba,
Experimental study of condensation heat transfer in a
horizontally rotating cylinder with a scraper, Experimental
Thermal and Fluid Science 14 (2) (1997) 205.

[7JJ] C. Tantolin, M. Lallemand, Film condensation inside
horizontal integral-fin tubes, of large diameter, Applied
Thermal Engineering 17 (2) (1997) 179.

[8JJ] C.Y. Yang, R.L. Webb, Predictive model for conden-
sation in small hydraulic diameter tubes having axial
micro-fins, Journal of Heat Transfer — Transactions of
the ASME 119 (4) (1997) 776.

Change of phase — condensation: modeling and analysis
techniques

[9JJ] V.P. Carey, S.M. Oyumi, S. Ahmed, Post-nucleation
growth of water microdroplets in supersaturated gas mix-
tures: a molecular simulation study, International Journal
of Heat and Mass Transfer 40 (10) (1997) 2393.

[10JJ] H.-T. Chen, S.-M. Chang, Coupling between laminar
film condensation and natural convection on opposite



2504 E.R.G. Eckert et al. [ Int. J. Heat Mass Transfer 43 (2000) 2431-2528

sides of a vertical plate, International Journal for
Numerical Methods in Fluids 24 (3) (1997) 319.

[11J)] LY. Huang, J.X. Wen, T.G. Karayiannis, R.D.
Matthews, CFD modelling of heat transfer in condensing
heat exchangers, Heat and Technology 15 (1) (1997) 23.

[12JJ] H.T. Kim, H.C. No, Modification of condensation heat
transfer model of RELAP5/MOD3.1 for the simulation of
secondary condensers, Nuclear Technology 119 (1) (1997)
98.

[13]]] S.I. Lee, H.C. No, Assessment of RELAP5/MOD3.1
for direct-contact condensation in the core makeup tank
of the CARR passive reactor, Annals of Nuclear Energy
24 (7) (1997) 553.

[14]]] S.B. Memory, V.H. Adams, P.J. Marto, Free and
forced convection laminar film condensation on horizontal
elliptical tubes, International Journal of Heat and Mass
Transfer 40 (14) (1997) 3395.

[15]]] F. Mendez, G. Becerra, C. Trevino, Laminar film con-
densation on a thin finite thickness plate, Journal of
Thermophysics and Heat Transfer 11 (1) (1997) 119.

[16JJ] F. Mendez, C. Trevino, Film condensation induced by
a natural convective flow: steady-state analysis,
International Journal of Heat and Mass Transfer 40 (6)
(1997) 1279.

[17JJ] D.Y. Shang, B.X. Wang, Extended study on steady-
state laminar film condensation of a superheated vapour
on an isothermal vertical plate, International Journal of
Heat and Mass Transfer 40 (4) (1997) 931.

[18J]J] V. Srinivasan, R.K. Shah, Condensation in compact
heat exchangers, Journal of Enhanced Heat Transfer 4 (4)
(1997) 237.

[19J]] M.J. Tierney, G.L. Quarini, Mass transfer by simul-
taneous dropwise condensation and particle deposition,
International Journal of Heat and Mass Transfer 40 (3)
(1997) 727.

[20JJ] T. Vesala, M. Kulmala, R. Rudolf, A. Vrtala, P.E.
Wagner, Models for condensational growth and evapor-
ation of binary aerosol particles, Journal of Aerosol
Science 28 (4) (1997) 565.

[21J]] A.J. White, J.B. Young, Loss measurements and in-
terpretation of Pitot pressures in two-phase vapor—
droplet flow, Experimental Thermal and Fluid Science 15
(3) (1997) 279.

Change of phase — condensation: free surface
condensation

[22]]] G.-H. Chou, J.-C. Chen, Linear stability study of wavi-
ness effect on film condensation with nonuniform surface
tension, International Journal of Heat and Mass Transfer
40 (10) (1997) 2477.

[23J]] T. Fujii, J.B. Lee, K.e. Shinzato, O. Makishi, Laminar
free convection condensation of saturated vapors in the
near-critical region, Numerical Heat Transfer Part A —
Applications 32 (4) (1997) 373.

[24]JJ] C.H. Hsu, S.A. Yang, Mixed convection film conden-
sation from downward flowing vapors onto a sphere with
uniform wall heat flux, Warme und Stoffiibertragung—
Thermo and Fluid Dynamics 32 (5) (1997) 385.

[25]]] J. Mikielewicz, M. Trela, E. Thnatowicz, Theoretical
and experimental investigation of direct-contact conden-

sation on a liquid layer, Experimental Thermal and Fluid
Science 15 (3) (1997) 221.

[26]]] S.-A. Yang, Superheated laminar film condensation on
a  nonisothermal  horizontal  tube, Journal of
Thermophysics and Heat Transfer 11 (4) (1997) 526.

[27]]] S.-A. Yang, C.-H. Hsu, Free- and forced-convection
film condensation from a horizontal elliptic tube with a
vertical plate and horizontal tube as special cases,
International Journal of Heat and Fluid Flow 18 (6)
(1997) 567.

[28]]] S.-A. Yang, Mixed-convection film condensation on a
horizontal elliptical tube with uniform surface heat flux,
Numerical Heat Transfer Part A — Applications 32 (1)
(1997) 85.

Change of phase — condensation: binary mixtures

[29JJ] M. Braun, U. Renz, Multicomponent diffusion inter-
actions during condensation in laminar and turbulent pipe
flow, International Journal of Heat and Mass Transfer 40
(1) (1997) 131.

[30JJ] C.C.M. Luijten, K.J. Bosschaart, M.E.H. Van Dongen,
New method for determining binary diffusion coefficients
in dilute condensable vapors, International Journal of
Heat and Mass Transfer 40 (15) (1997) 3497.

[31JJ] T. Mattila, M. Kulmala, T. Vesala, On the condensa-
tional growth of a multicomponent droplet, Journal of
Aerosol Science 28 (4) (1997) 553.

[32J]] J.N.A. Morrison, J. Deans, Augmentation of steam
condensation heat transfer by addition of ammonia,
International Journal of Heat and Mass Transfer 40 (4)
(1997) 765.

[33JJ] T. Rodemann, F. Peters, Measurement and interpret-
ation of growth of binary droplets suspended in a water—
n-propanol-nitrogen mixture by means of a piston-expan-
sion-tube, International Journal of Heat and Mass
Transfer 40 (14) (1997) 3407.

[34]]J] J.A. Shaw, S. Kyriakides, On the nucleation and propa-
gation of phase transformation fronts in a NiTi alloy,
Acta Materialia 45 (2) (1997) 683.

Change of phase — freezing and melting: melting and

freezing of spheres, cylinders and slabs

[1JIM] J.D. Chung, J.S. Lee, H. Yoo, Thermal instability
during the melting process in an isothermally heated hori-
zontal cylinder, International Journal of Heat and Mass
Transfer 40 (16) (1997) 3899.

[2IM] M. Costa, A. Oliva, C.D. Perez-Segarra, Three-dimen-
sional numerical study of melting inside an isothermal
horizontal cylinder, Numerical Heat Transfer Part A —
Applications 32 (5) (1997) 531.

[3JIM] K.A.R. Ismail, C. Salinas, M.M. Goncalves, Frost
growth around a cylinder in a wet air stream,
International Journal of Refrigeration — Revue
Internationale du Froid 20 (2) (1997) 106.

[4IM] R. Le Gall, J.M. Grillot, C. Jallut, Modelling of frost
growth and densification, International Journal of Heat
and Mass Transfer 40 (13) (1997) 3177.

[SIM] K.-S. Lee, W.-S. Kim, T.-H. Lee, One-dimensional



E.R.G. Eckert et al. [ Int. J. Heat Mass Transfer 43 (2000) 2431-2528 2505

model for frost formation on a cold flat surface,
International Journal of Heat and Mass Transfer 40 (18)
(1997) 4359.

[6JM] Y.L. Lee, J.M. Sanchez, Simulation of chemical-vapor-
deposited silicon carbide for a cold wall vertical reactor,
Journal of Crystal Growth 178 (4) (1997) 505.

[7IM] M. Yamada, S. Fukusako, T. Kawanami, C.
Watanabe, Melting heat transfer characteristics of a hori-
zontal ice cylinder immersed in quiescent saline water,
International Journal of Heat and Mass Transfer 40 (18)
(1997) 4425.

[8JM] M. Yamada, S. Fukusako, M.E.-B. Sayed, Experiments
on melting of a vertical ice layer immersed in immiscible
liquid, Warme und Stoffiibertragung— Thermo and Fluid
Dynamics 32 (6) (1997) 447.

Change of phase — freezing and melting: Stefan
problems

[9IM] B.E. Stoth, Convergence of the two-phase Stefan
problem to the one-phase problem, Quarterly of Applied
Mathematics 55 (1) (1997) 113.

[10JM] D.A. Tarzia, C.V. Turner, One-phase supercooled
Stefan problem with a convective boundary condition,
Quarterly of Applied Mathematics 55 (1) (1997) 41.

[11JM] S.K. Wong, C.C. Chan, S.K. Crusher Wong,
Improved formulation of the oxygen-diffusion problem
and its application to zircaloy oxidation by steam,
Oxidation of Metals 47 (5/6) (1997) 427.

Change of phase — freezing and melting: ice formation
in porous materials

[12JM] S.O. Awonorin, Appraisal of the freezing capabilities
of tunnel and spiral belt freezers using liquid nitrogen
sprays, Journal of Food Engineering 34 (2) (1997) 179.

[13JM] X.D. Chen, P. Chen, K.W. Free, Note on the two
models of ice growth velocity in aqueous solutions derived
from an irreversible thermodynamics analysis and the con-
ventional heat and mass transfer theory, Journal of Food
Engineering 31 (3) (1997) 395.

[14JM] S. Denys, A.M. Van Loey, M.E. Hendrickx, P.P.
Tobback, Modeling heat transfer during high-pressure
freezing and thawing, Biotechnology Progress 13 (4) (1997)
416.

[15JM] Z. Saad, E.P. Scott, Analysis of accuracy in the nu-
merical simulation of the freezing process in food ma-
terials, Journal of Food Engineering 31 (1) (1997) 95.

Change of phase — freezing and melting: contact
melting

[16JM] SA. Fomin, T.S. Saition, V.A. Chugunov, Contact
melting materials with non-linear properties, Wiarme und
Stoffiibertragung— Thermo and Fluid Dynamics 33 (3)
(1997) 185.

[17JM] T. Loulou, D. Delaunay, Interface temperature of two
suddenly contacting bodies, one of them undergoing phase

change, International Journal of Heat and Mass Transfer
40 (7) (1997) 1713.

[18JM] W. Osterle, P.X. Li, Mechanical and thermal response
of a nickel-base superalloy upon grinding with high
removal rates, Materials Science and Engineering A:
Structural Materials: Properties, Microstructure and
Processing v 238 (1997) 357.

Change of phase — freezing and melting: melting and
melt flows

[19JM] M. Aboulfatah, M. Danis, E. Lacoste, Mobility of
molten metal through a fibrous preform during MMC pro-
cessing, Journal of Materials Synthesis and Processing 5
(6) (1997) 459.

[20JM] S.A. Barboza, G.W. Bergantz, Melt productivity and
rheology: complementary influences on the progress of
melting, Numerical Heat Transfer Part A — Applications
31 (4) (1997) 375.

[21JM] T.D. Bennett, D.J. Krajnovich, C.P. Grigoropoulos,
P. Baumgart, A.C. Tam, Marangoni mechanism in pulsed
laser texturing of magnetic disk substrates, Journal of
Heat Transfer — Transactions of the ASME 119 (3)
(1997) 589.

[22JM] M.V.A. Bianchi, R. Viskanta, Gas segregation during
solidification processes, International Journal of Heat and
Mass Transfer 40 (9) (1997) 2035.

[23JM] A. Boller, B. Wunderlich, Multiple melting peak
analysis with gel-spun ultra-high molar mass polyethylene,
Journal of Thermal Analysis 49 (1) (1997) 343.

[24JM] J.K. Carpenter, P.H. Steen, Heat transfer and solidifi-
cation in planar-flow melt-spinning: high wheelspeeds,
International Journal of Heat and Mass Transfer 40 (9)
(1997) 1993.

[25JM] J. Chenevez, A. Nicolas, Crustal feeding in the Oman
ophiolite: from the top and from the bottom? A thermal
and mass balance model, Geophysical Research Letters 24
(14) (1997) 1811.

[26JM] T.H. Fan, F.B. Cheung, Modeling of transient turbu-
lent natural convection in a melt layer with solidification,
Journal of Heat Transfer — Transactions of the ASME
119 (3) (1997) 544.

[27JM] R.K. Ganesh, A. Faghri, Y. Hahn, Generalized ther-
mal modeling for laser drilling process — II. Numerical
simulation and results, International Journal of Heat and
Mass Transfer 40 (14) (1997) 3361.

[28JM] D.K. Gartling, P.A. Sackinger, Finite element simu-
lation of vacuum arc remelting, International Journal for
Numerical Methods in Fluids 24 (12) (1997) 1271.

[29IM] J.H. Han, Y.R. Zhou, W.R. Hu, Investigation on a
simulation model of floating half zone convection — II.
Experiment, International Journal of Heat and Mass
Transfer 40 (11) (1997) 2671.

[30JM] G.L. Hawkes, Simulating soil melting with CFD,
Nuclear Engineering International 42 (511) (1997) 28.

[31JM] H. Hu, S.A. Argyropoulos, Mathematical simulation
and experimental verification of melting resulting from the
coupled effect of natural convection and exothermic heat
of mixing, Metallurgical and Materials Transactions B —
Process Metallurgy and Materials Processing Science 28
(1) (1997) 135.



2506 E.R.G. Eckert et al. [ Int. J. Heat Mass Transfer 43 (2000) 2431-2528

[32JM] K. Ishikiriyama, A. Boller, B. Wunderlich, Melting of
indium by temperature-modulated differential scanning
calorimetry, Journal of Thermal Analysis 50 (4) (1997)
547.

[33JM] J.M. Jouvard, D.F. Grevey, F. Lemoine, A.B. Vannes,
Continuous wave Nd:YAG laser cladding modeling: a
physical study of track creation during low power proces-
sing, Journal of Laser Applications 9 (1) (1997) 43.

[34JM] C.W. Lan, M.C. Liang, Three-dimensional finite-
volume/Newton method for thermal-capillary problems,
International Journal for Numerical Methods in
Engineering 40 (4) (1997) 621.

[35JM] C. Lekakou, Mathematical modeling and computer
simulations of the flow, nematic phase orientation, and
heat transfer in thermotropic liquid crystalline polymers,
Polymer Engineering and Science 37 (3) (1997) 529.

[36JM] G.Y. Liang, T.T. Wong, Microstructure and character
of laser remelting of plasma sprayed coating (Ni—Cr—B-Si)
on Al-Si alloy, Surface and Coatings Technology 89 (1/2)
(1997) 121.

[37IM] P. Lin, Y. Jaluria, Heat transfer and solidification of
polymer melt flow in a channel, Polymer Engineering and
Science 37 (7) (1997) 1247.

[38JM] V.A. Nemchinsky, Role of thermocapillary instability
in heat transfer in a liquid metal pool, International
Journal of Heat and Mass Transfer 40 (4) (1997) 881.

[39IM] 1.S. Pitsillos, Y.L. Yeow, N.B. Gray, Flow control in
a subcooled tube: an experimental investigation of the
effects of crust formation, International Journal of Heat
and Mass Transfer 40 (18) (1997) 4337.

[40JM] A.A. Rostami, A. Raisi, Temperature distribution and
melt pool size in a semi-infinite body due to a moving
laser heat source, Numerical Heat Transfer Part A —
Applications 31 (7) (1997) 783.

[41JM] V. Semak, A. Matsunawa, Role of recoil pressure in
energy balance during laser materials processing, Journal
of Physics D — Applied Physics 30 (18) (1997) 2541.

[42JM] K. Shook, D.M. Gray, Snowmelt resulting from
advection, Hydrological Processes 11 (13) (1997) 1725.

[43JM] A.C.Y. Wong, K.Z. Liang, Thermal effects on the
behaviour of PET films used in the in-mould-decoration
process involved in plastics injection moulding, Journal of
Materials Processing Technology 63 (1-3) (1997) 510.

[44JM] B.S. Yilbas, Study into CO,, laser cutting process,
Wirme und Stoffiibertragung— Thermo and Fluid
Dynamics 32 (3) (1997) 175.

Change of phase — freezing and melting: powders,
films, emulsions and particles in a melt

[45JM] F. Espitalier, B. Biscans, J.R. Authelin, C. Laguerie,
Modelling of the mechanism of formation of spherical
grains obtained by the quasi-emulsion crystallization pro-
cess, Chemical Engineering Research and Design 75 (A2)
(1997) 257.

[46JM] Y.H. Seo, C.G. Kang, Micromechanical solidification
heat transfer and initial strain estimation in the fabrication
process of particles-reinforced aluminum composites,
Journal of Materials Processing Technology 72 (1) (1997)
152.

[47JM] N. Yang, S.E. Guthrie, S. Ho, E.J. Lavernia,

Solidification behaviour of Pd—Rh droplets during spray
atomization, Journal of Materials Science 32 (24) (1997)
6589.

[48JM] Y. Zhou, Y. Wu, E.J. Lavernia, Process modeling in
spray deposition: a review, International Journal of Non
Equilibrium Processing 10 (2) (1997) 95.

Change of phase — freezing and melting: crucible melts

[49IJM] S. Maeda, M. Kato, K. Abe, H. Nakanishi, K.
Terashima, K. Hoshikawa, Temperature variations of the
surface of a silicon melt due to evaporation of chemical
species. Part I. antimony addition, Journal of the
Electrochemical Society 144 (9) (1997) 3185.

[S0JM] K. Vutova, V. Vassileva, G. Mladenov, Simulation of
the heat transfer process through treated metal, melted in
a water-cooled crucible by an electron beam, Vacuum 48
(2) (1997) 143.

Change of phase — freezing and melting: glass melting
and formations

[S1JM] F. Babin, P.-F. Paradis, J.-M. Gagne, Aerodynamic
trapping and laser heating for containerless glass proces-
sing in microgravity, Journal of Thermophysics and Heat
Transfer 11 (1) (1997) 112.

[52JM] K.L. Jorgensen, S. Ramadhyani, R. Viskanta, L.W.
Donaldson, Development and implementation of a three-
dimensional combustion code for use in glass melting fur-
naces, Ceramic Engineering and Science Proceedings 18 (1)
(1997) 29.

Change of phase — freezing and melting: welding

[53JM] Z. Feng, T. Zacharia, S.A. David, Thermal stress
development in a nickel based superalloy during weldabil-
ity test, Welding Journal 76 (11) (1997) 470.

[54JM] P.W. Fuerschbach, D.A. Hinkley, Pulsed Nd:YAG
laser welding of cardiac pacemaker batteries with reduced
heat input, Welding Journal 76 (3) (1997) 103.

[55JM] P.S. Wei, C.Y. Ho, M.D. Shian, C.L. Hu, Three-
dimensional analytical temperature field and its application
to solidification characteristics in high- or low-power-den-
sity-beam welding, International Journal of Heat and
Mass Transfer 40 (10) (1997) 2283.

Change of phase — freezing and melting: enclosures

[S6JM] B. Ghasemi, M. Molki, Cyclic melting and solidifica-
tion of steel, Numerical Heat Transfer Part A —
Applications 32 (8) (1997) 877.

[57IM] W.K. Jones Jr, S.E. Dezego, M.A. Ebadian, Z.F.
Dong, Numerical simulation of the solidification process
of a binary mixture in a V-shaped enclosure, International
Journal of Heat and Mass Transfer 40 (16) (1997) 3937.

[58IM] K.C. Leong, F.L. Tan, Experimental study of freezing
in a rectangular enclosure, Journal of Materials Processing
Technology 70 (1-3) (1997) 129.

[5S9IM] K. Sasaguchi, K. Kusano, R. Viskanta, Numerical



E.R.G. Eckert et al. [ Int. J. Heat Mass Transfer 43 (2000) 2431-2528 2507

analysis of solid—liquid phase change heat transfer around
a single and two horizontal, vertically spaced cylinders in
a rectangular cavity, International Journal of Heat and
Mass Transfer 40 (6) (1997) 1343.

Change of phase — freezing and melting: nuclear
reactors

[60JM] A. Caro, M. Alurralde, R. Saliba, M. Caro, Heat and
mass transport in nanoscale phase transitions induced by
collision cascades, Journal of Nuclear Materials 1997
(1997) 72.

[61JM] J.J. Foit, Modeling oxidic molten core—concrete inter-
action in WECHSL, Nuclear Engineering and Design 170
(1-3) (1997) 73.

Change of phase — freezing and melting: energy
storage

[62JM] H. Inaba, K. Sato, Fundamental study on latent cold
heat energy storage by means of oil droplets at low freez-
ing point (Cold heat energy release characteristics of
direct-contact heat exchange between solidified oil droplets
and hot air), JSME International Journal Series B —
Fluids and Thermal Engineering 40 (4) (1997) 607.

[63JM] H. Inaba, K. Sato, Latent cold heat energy storage
characteristics by means of direct-contact-freezing between
oil droplets and cold water solution, International Journal
of Heat and Mass Transfer 40 (13) (1997) 3189.

[64IM] M. Lacroix, M. Benmadda, Numerical simulation of
natural convection-dominated melting and solidification
from a finned vertical wall, Numerical Heat Transfer Part
A — Applications 31 (1) (1997) 71.

Change of phase — freezing and melting: solidification
during casting

[65JM] G. Amberg, Parameter ranges in binary solidification
from vertical boundaries, International Journal of Heat
and Mass Transfer 40 (11) (1997) 2565.

[66JM] J.T. Anderson, D.T. Gethin, R.W. Lewis, J.T. Cross,
Experimental investigation and finite element modelling in
gravity die casting, Proceedings of the Institution of
Mechanical Engineers Part B Journal of Engineering
Manufacture 211 (B2) (1997) 93.

Change of phase — freezing and melting: mushy zone
— dendpritic growth

[67JM] D. Bouchard, J.S. Kirkaldy, Prediction of dendrite
arm spacings in unsteady- and steady-state heat flow of
unidirectionally solidified binary alloys, Metallurgical and
Materials Transactions B — Process Metallurgy and
Materials Processing Science 28 (4) (1997) 651.

[68JM] L.A. Tennenhouse, M.B. Koss, J.C. LaCombe, M.E.
Glicksman, Use of microgravity to interpret dendritic
growth kinetics at small supercoolings, Journal of Crystal
Growth 174 (1-4) (1997) 82.

Change of phase — freezing and melting: metal
solidification

[69IM] Q. Chen, Influence of C, Si on volume change of SG
iron during solidification— computer modelling for hyper-
eutectic and hypoeutectic compositions, Journal of
Materials Science Letters 16 (15) (1997) 1288.

[70JM] Q. Chen, E.W. Langer, P.N. Hansen, Influence of the
process parameters on the volume change during the eutec-
tic reaction of S.G. cast iron: a computer simulation,
Journal of Materials Science 32 (5) (1997) 1239.

[71JM] Q. Chen, E.W. Langer, P.N. Hansen, Volume change
during the solidification of SG iron: comparison between
experimental results and simulation, Journal of Materials
Science 32 (7) (1997) 1825.

[72JM] S. Corre, T. Duffar, M. Bernard, M. Espezel,
Numerical simulation and validation of the Peltier pulse
marking of solid/liquid interfaces, Journal of Crystal
Growth 180 (3/4) (1997) 604.

[73JM] I1.A. Frigaard, Solidification of aluminum spray-
formed billets, Journal of Engineering Mathematics 31 (4)
(1997) 411.

[74JM] P. Galenko, S. Sobolev, Local nonequilibrium effect
on undercooling in rapid solidification of alloys, Physical
Review E. Statistical Physics, Plasmas, Fluids, and Related
Interdisciplinary Topics 55 (1-A) (1997) 343.

[75JM] J.N. Koster, Visualizing convection and solidification
in metallic alloys, JOM 49 (3) (1997) 31.

[76JM] T. Kraft, Efficient method for coupling microscopic
and macroscopic calculations in solidification modelling,
Modelling and Simulation in Materials Science and
Engineering 5 (5) (1997) 473.

[77JM] M.J.M. Krane, F.P. Incropera, Experimental vali-
dation of continuum mixture model for binary alloy solidi-
fication, Journal of Heat Transfer — Transactions of the
ASME 119 (4) (1997) 783.

[78IM] M.J.M. Krane, F.P. Incropera, Solidification of tern-
ary metal alloys — II. Predictions of convective phenom-
ena and solidification behavior in Pb-Sb-Sn alloys,
International Journal of Heat and Mass Transfer 40 (16)
(1997) 3837.

[79IM] M.JM. Krane, F.P. Incropera, D.R. Gaskell,
Solidification of ternary metal alloys — 1. Model develop-
ment, International Journal of Heat and Mass Transfer 40
(16) (1997) 3827.

[80JM] R.-T. Lee, W.-Y. Chiou, Efficient multilevel finite-el-
ement approach to three-dimensional phase-change pro-
blems, Numerical Heat Transfer Part B — Fundamentals
31 (1) (1997) 73.

[81JM] J.W. Lu, F. Chen, Rotation effects on the convection
of binary alloys unidirectionally solidified from below,
International Journal of Heat and Mass Transfer 40 (2)
(1997) 237.

[82JM] J. Mahmoudi, H. Fredriksson, Modelling of solidifica-
tion for copper-base alloys during rapid solidification pro-
cessing, Materials Science and Engineering A: Structural
Materials: Properties, Microstructure and Processing, p.
22.

[83JM] 1. Manna, W.M. Steen, K.G. Watkins,
Microstructural evolution in laser surface alloying of tita-
nium with iridium, Scripta Materialia 37 (5) (1997) 561.



2508 E.R.G. Eckert et al. [ Int. J. Heat Mass Transfer 43 (2000) 2431-2528

[84JM] D.I. Popov, L.L. Regel, W.R. Wilcox, Detached sol-
idification. Part 2: stability, Journal of Materials Synthesis
and Processing 5 (4) (1997) 299.

[85JM] D.I. Popov, L.L. Regel, W.R. Wilcox, Detached soli-
dification. Part 3: influence of acceleration and heat trans-
fer, Journal of Materials Synthesis and Processing 5 (4)
(1997) 313.

[86JM] A. Prodhan, D. Sanyal, Cooling curves analysis of
aluminum solidified without and with magnetic or electric
field, Journal of Materials Science Letters 16 (11) (1997)
958.

[87JM] N.H. Pryds, J.H. Hattel, Numerical modelling of
rapid solidification, Modelling and Simulation in Materials
Science and Engineering 5 (5) (1997) 451.

[88JM] Y.H. Su, C.Y.A. Tsao, Modeling of solidification of
molten metal droplet during atomization, Metallurgical
and Materials Transactions B — Process Metallurgy and
Materials Processing Science 28 (6) (1997) 1249.

[89IM] S. Sundarraj, V.R. Voller, Computational issues in
using a dual-scale model of the segregation process in a
binary alloy, International Journal of Numerical Methods
for Heat and Fluid Flow 7 (1997) 2.

[90JM] C.R. Swaminathan, V.R. Voller, Towards a general
numerical scheme for solidification systems, International
Journal of Heat and Mass Transfer 40 (12) (1997) 2859.

[91JM] V.I. Tkatch, S.N. Denisenko, O.N. Beloshov, Direct
measurements of the cooling rates in the single roller rapid
solidification technique, Acta Materialia 45 (7) (1997)
2821.

[92JM] V.R. Voller, Similarity solution for the solidification
of a multicomponent alloy, International Journal of Heat
and Mass Transfer 40 (12) (1997) 2869.

[93]M] G.X. Wang, V. Prasad, E.F. Matthys, Solute distri-
bution during rapid solidification into an undercooled
melt, Journal of Crystal Growth 174 (1-4) (1997) 35.

[94IM] G.X. Wang, S. Sampath, V. Prasad, H. Herman, On
the stability of rapid planar solidification during melt-sub-
strate quenching, Materials Science and Engineering A:
Structural Materials: Properties, Microstructure and
Processing, p. 1035.

[95JM] H. Yoo, R. Viskanta, Solute redistribution limit in
coarsening dendrite arms during binary alloy solidification,
International Journal of Heat and Mass Transfer 40 (16)
(1997) 3875.

Change of phase — freezing and melting: crystal growth
from melt

[96JM] M. Abricka, J. Krumins, Y. Gelfgat, Numerical simu-
lation of MHD rotator action on hydrodynamics and heat
transfer in single crystal growth processes, Journal of
Crystal Growth 180 (3/4) (1997) 388.

[97JM] R. Assaker, N. Van den Bogaert, F. Dupret, Time-
dependent simulation of the growth of large silicon crystals
by the Czochralski technique using a turbulent model for
melt convection, Journal of Crystal Growth 180 (3/4)
(1997) 450.

[98JM] M. Barbero, G. Mazzeo, A.C. Levi, Surface roughen-
ing in a l4-vertex model, Surface Science 377-379 (1-3)
(1997) 519.

[99IM] T. Bergunde, M. Dauelsberg, L. Kadinski, Y.N.

Makarov, M. Weyers, D. Schmitz, G. Strauch, H.
Jurgensen, Heat transfer and mass transport in a multiwa-
fer MOVPE reactor: modelling and experimental studies,
Journal of Crystal Growth 170 (1-4) (1997) 66.

[100JM] S. Brandon, Flow fields and interface shapes during
horizontal Bridgman growth of fluorides, Modelling and
Simulation in Materials Science and Engineering 5 (3)
(1997) 259.

[101JM] E. Dornberger, E. Tomzig, A. Seidl, S. Schmitt, H.J.
Leister, C. Schmitt, G. Mueller, Thermal simulation of the
Czochralski silicon growth process by three different
models and comparison with experimental results, Journal
of Crystal Growth 180 (3/4) (1997) 461.

[102JM] S. Dost, Z. Qin, M. Kimura, Model for convective
mass transport in liquid phase epitaxial growth of semi-
conductors, International Journal of Heat and Mass
Transfer 40 (13) (1997) 3039.

[103JM] K. Edwards, J.J. Derby, Understanding horizontal
Bridgman shelf growth of cadmium telluride and cadmium
zinc telluride. Part 1. heat and momentum transfer,
Journal of Crystal Growth 179 (1/2) (1997) 120.

[104JM] R. Guardani, A. Belline, Application of mathemat-
ical modelling in a two-component layer crystallisation
process, Chemical Engineering and Technology 20 (7)
(1997) 49s.

[105JM] R. Habu, Rectification of the diffusion equations
proposed for point defects in Si crystals during melt
growth, Japanese Journal of Applied Physics Part 1 —
Regular Papers Short Notes and Review Papers 36 (5A)
(1997) 2800.

[106JM] R. Irizarry-Rivera, W.D. Seider, Model-predictive
control of the Czochralski crystallization process. Part I:
conduction-dominated melt, Journal of Crystal Growth
178 (4) (1997) 593.

[107IM] T. Jung, G. Mueller, Amplitudes of doping striations:
comparison of numerical calculations and analytical
approaches, Journal of Crystal Growth 171 (3/4) (1997)
373.

[108JM] K.-J. Kim, A. Mersmann, Melt crystallization with
direct contact cooling techniques, Chemical Engineering
Research and Design 75 (A2) (1997) 176.

[109JM] M. Kobayashi, T. Tsukada, M. Hozawa, Effect of in-
ternal radiative heat transfer on the convection in CZ
oxide melt, Journal of Crystal Growth 180 (1) (1997) 157.

[110JM] S. Kuppurao, J.J. Derby, Designing thermal environ-
ments to promote convex interface shapes during the verti-
cal Bridgman growth of cadmium zinc telluride, Journal of
Crystal Growth 172 (3/4) (1997) 350.

[111JM] C.W. Lan, M.C. Liang, Modulating dopant segre-
gation in floating-zone silicon growth in magnetic fields
using rotation, Journal of Crystal Growth 180 (3/4) (1997)
381.

[112JM] S. Lin, C.-C. Hwang, H.-Y. Lay, Nonlinear
Czochralski growing process of crystals with variable ther-
mal properties, International Journal of Heat and Mass
Transfer 40 (2) (1997) 447.

[113JM] D.V. Lyubimov, T.P. Lyubimova, S. Meradji, B.
Roux, Vibrational control of crystal growth from liquid
phase, Journal of Crystal Growth 180 (3/4) (1997) 648.

[114JM] N. Ma, K.O. Homan, J.S. Walker, Magnetic damp-
ing of buoyant convection during semiconductor crystal



E.R.G. Eckert et al. [ Int. J. Heat Mass Transfer 43 (2000) 2431-2528 2509

growth in microgravity. Steady transverse residual accel-
eration, Physics of Fluids 9 (9) (1997) 2789.

[115JM] N. Ma, J.S. Walker, Magnetic damping of buoyant
convection during semiconductor crystal growth micro-
gravity: spikes of residual acceleration, Physics of Fluids 9
(4) (1997) 1182.

[116JM] N. Ma, J.S. Walker, Magnetic damping of buoyant
convection during semiconductor crystal growth with g-jit-
ters, Journal of Thermophysics and Heat Transfer 11 (2)
(1997) 212.

[117JM] D.W. Mackowski, V.R. Rao, D.G. Walker, R.W.
Knight, Numerical investigation of the effects of thermal
creep in physical vapor transport, Journal of Crystal
Growth 179 (1/2) (1997) 297.

[118JM] S. Matsumoto, T. Maekawa, K. Takahashi,
Numerical analysis of InP solution growth by travelling
heater method: transient response in the case of no heater
movement, International Journal of Heat and Mass
Transfer 40 (13) (1997) 3237.

[119JM] C.N. Nanev, Polyhedral instability — skeletal and
dendritic growth, Progress in Crystal Growth and
Characterization of Materials 35 (1) (1997) 1.

[120JM] 1. Nicoara, A. Pusztai, M. Nicolov, On the interface
shape of semitransparent crystals obtained by the
Bridgman method, Crystal Research and Technology 32
(3) (1997) 413.

[121JM] E. Olivari, P. Jacmin, N. van den Bogaert, V. Wertz,
F. Dupret, Use of a reduced model for on-line simulations
of the Czochralski growth of single crystals, Journal of
Crystal Growth 180 (3/4) (1997) 627.

[122JM] H. Ouyang, W. Shyy, V.I. Levit, M.J. Kaufman,
Simulation and measurement of a vertical Bridgman
growth system for B-NiAl crystal, International Journal of
Heat and Mass Transfer 40 (10) (1997) 2293.

[123JM] J.L. Santailler, T. Duffar, F. Theodore, P. Boiton, C.
Barat, B. Angelier, N. Giacometti, P. Dusserre, J.P.
Nabot, Some features of two commercial softwares for the
modeling of bulk crystal growth processes, Journal of
Crystal Growth 180 (3/4) (1997) 698.

[124JM] N. Senguttuvan, S.M. Babu, R. Dhanasekaran, Some
aspects on the growth of lead molybdate single crystals
and their characterization, Materials Chemistry and
Physics 49 (2) (1997) 120.

[125JM] N. Senguttuvan, S.M. Babu, C. Subramanian,
Synthesis, crystal growth and mechanical properties of
lead molybdate, Materials Science and Engineering B
Solid State Materials for Advanced Technology. n 1997
(1997) 269.

[126JM] L. Sun, L. Dong, J. Zhang, Z. Hu, Application of
fractal theory on the study of solid—liquid interface mor-
phology, Journal of Materials Science Letters 16 (6) (1997)
505.

[127JM] T. Tsukada, K. Kakinoki, M. Hozawa, N. Imaishi,
K. Shimamura, T. Fukuda, Numerical and experimental
studies on crack formation in LiNbO; single crystal,
Journal of Crystal Growth 180 (3/4) (1997) 543.

[128JM] N. Van den Bogaert, F. Dupret, Dynamic global
simulation of the Czochralski process. Part I: principles of
the method, Journal of Crystal Growth 171 (1/2) (1997)
65.

[129JM] N. Van Den Bogaert, F. Dupret, Dynamic global

simulation of the Czochralski process. Part II: analysis of
the growth of a germanium crystal, Journal of Crystal
Growth 171 (1/2) (1997) 77.

[130JM] J.H. Wang, D.H. Kim, Numerical analysis of melt/
solid interface shape in zone melting recrystallization pro-
cess, Journal of Crystal Growth 173 (1/2) (1997) 201.

[131JM] M. Watanabe, K. Kakimoto, M. Eguchi, T. Hibiya,
Modification of heat and mass transfers and their effect on
the crystal-melt interface shape of Si single crystal during
Czochralski crystal growth, Japanese Journal of Applied
Physics Part 1 — Regular Papers Short Notes and Review
Papers 36 (10) (1997) 6181.

[132JM] H. Weimann, J. Amon, T. Jung, G. Mueller,
Numerical simulation of the growth of 2 inches diameter
GaAs crystals by the vertical gradient freeze technique,
Journal of Crystal Growth 180 (3/4) (1997) 560.

[133JM] Q. Xiao, Numerical simulations of transport pro-
cesses during Czochralski growth of semiconductor com-
pounds, Journal of Crystal Growth 174 (1-4) (1997) 7.

[134JM] Y.Y. Yan, R.S. Neve, M.W. Collins, Effect of an
electric field on heat and mass transfer for dielectric crys-
tallization, Chemical Engineering Research and Design 75
(A7) (1997) 668.

[135JM] M. Yao, A. Chait, L.A. Fripp, W.J. Debnam,
Magnetically damped convection and segregation in
Bridgman growth of PbSnTe, Journal of Crystal Growth
173 (3/4) (1997) 467.

[136JM] G.W. Young, J.A. Heminger, Modeling the time-
dependent growth of single-crystal fibers, Journal of
Crystal Growth 178 (3) (1997) 410.

[137IJM] Y.F. Zou, G.X. Wang, H. Zhang, V. Prasad, D.F.
Bliss, Macro-segregation, dynamics of interface and stres-
ses in high pressure LEC grown crystals, Journal of
Crystal Growth 180 (3/4) (1997) 524.

[138JM] Z.R. Zytkiewicz, Joule effect as a barrier for unrest-
ricted growth of bulk crystals by liquid phase electroepi-
taxy, Journal of Crystal Growth 172 (1/2) (1997) 259.

Change of phase — freezing and melting: casting

[139IM] A.R. Buchner, Thin strip casting of steel with a twin-
roll caster — correlations between process parameters,
Steel Research 68 (6) (1997) 247.

[140JM] J.G. Chang, C.-I. Weng, Numerical modelling of
twin-roll casting by the coupled fluid flow and heat trans-
fer model, International Journal for Numerical Methods in
Engineering 40 (3) (1997) 493.

[141JM] L.-S. Cho, C.-P. Hong, Modeling of microstructural
evolution in squeeze casting of an Al-4.5%Cu alloy, ISIJ
International 37 (11) (1997) 1098.

[142JM] S.A. Ebrahimi, D.A. Tortorelli, J.A. Dantzig,
Sensitivity analysis and nonlinear programming applied to
investment casting design, Applied Mathematical
Modelling 21 (2) (1997) 113.

[143JM] N. Eisuke, A. Koichi, F. Tatsuya, H. Sadato, Some
basic research for thin-wall casting technology, Journal of
Materials Processing Technology 63 (1-3) (1997) 779.

[144JM] C.G. Kang, Y.D. Kim, S.W. Lee, Coupled solidifica-
tion analysis of materials and cooling roller in direct roll-
ing process, Journal of Materials Processing Technology
66 (1-3) (1997) 277.



2510 E.R.G. Eckert et al. [ Int. J. Heat Mass Transfer 43 (2000) 2431-2528

[145JM] A.V. Kuznetsov, Investigation of the coupled heat
transfer, fluid flow and the solute transport during the
strip casting process, International Journal of Heat and
Mass Transfer 40 (12) (1997) 2949.

[146JM] B.Q. Li, Numerical simulation of flow and tempera-
ture evolution during the initial phase of steady-state sol-
idification, Journal of Materials Processing Technology 71
(3) (1997) 402.

[147JM] B. Liu, W. Qiu, H. Shen, Z. Gao, Study and appli-
cation of mold filling simulation of shaped castings,
Journal of Materials Science and Technology 13 (2) (1997)
107.

[148JM] M.L.N.M. Melo, E.M.S. Rizzo, R.G. Santos,
Numerical method for analysis of microporosity formation
in aluminium alloy castings, Materials Science Forum
1997 (1997) 83.

[149JM] A.V. Reddy, C. Beckermann, Modeling of macrose-
gregation due to thermosolutal convection and contrac-
tion-driven flow in direct chill continuous casting of an
Al-Cu round ingot, Metallurgical and Materials
Transactions B — Process Metallurgy and Materials
Processing Science 28 (3) (1997) 479.

[150JM] S.H. Seyedein, M. Hasan, Numerical investigation of
coupled turbulent flow, heat transfer, and macroscopic
solidification in a vertical twin-roll thin-strip caster,
Numerical Heat Transfer Part A — Applications 32 (3)
(1997) 221.

[151JM] S.H. Seyedein, M. Hasan, Three-dimensional simu-
lation of coupled turbulent flow and macroscopic solidifi-
cation heat transfer for continuous slab casters,
International Journal of Heat and Mass Transfer 40 (18)
(1997) 4405.

[152JM] H.J. Thevik, A. Mo, Influence of micro-scale solute
diffusion and dendrite coarsening upon surface macro-
segregation, International Journal of Heat and Mass
Transfer 40 (9) (1997) 2055.

[153JM] A K. Tieu, I.S. Kim, Simulation of the continuous
casting process by a mathematical model, International
Journal of Mechanical Sciences 39 (2) (1997) 185.

[154]JM] T. Toh, E. Takeuchi, M. Hojo, H. Kawai, S.
Matsumura, Electromagnetic control of initial solidifica-
tion in continuous casting of steel by low frequency alter-
nating magnetic field, ISIJ International 37 (11) (1997)
1112.

Change of phase — freezing and melting: splat cooling

[155JM] R.H. Rangel, X. Bian, Metal-droplet deposition
model including liquid deformation and substrate remelt-
ing, International Journal of Heat and Mass Transfer 40
(11) (1997) 2549.

[156JM] A.Y. Tong, B.R. Holt, Numerical study on the sol-
idification of liquid metal droplets impacting onto a sub-
strate, Numerical Heat Transfer Part A — Applications 31
(8) (1997) 797.

[157JM] J.M. Waldvogel, D. Poulikakos, Solidification
phenomena in picoliter size solder droplet deposition on a
composite substrate, International Journal of Heat and
Mass Transfer 40 (2) (1997) 295.

Change of phase — freezing and melting: miscellaneous
studies

[158IM] K.M. Al-Khalil, T.G. Keith Jr, K.J. De Witt, Icing
calculations on a typical commercial jet engine inlet
nacelle, Journal of Aircraft 34 (1) (1997) 87.

[159JM] P.A. Intemann, M. Kazmierczak, Heat transfer and
ice formations deposited upon cold tube bundles immersed
in flowing water — I. Convection analysis, International
Journal of Heat and Mass Transfer 40 (3) (1997) 557.

[160JM] M. Kazmierczak, P.A. Intemann, Heat transfer and
ice formations deposited upon cold tube bundles immersed
in flowing water — II. Conjugate analysis, International
Journal of Heat and Mass Transfer 40 (3) (1997) 573.

[161JM] S.A. Sherif, N. Pasumarthi, C.S. Bartlett, Semi-
empirical model for heat transfer and ice accretion on air-
craft wings in supercooled clouds, Cold Regions Science
and Technology 26 (3) (1997) 165.

[162IM] T.A. Steinberg, S. Sircar, D.B. Wilson, J.M.
Stoltzfus, Multiphase oxidation of metals, Metallurgical
and Materials Transactions B — Process Metallurgy and
Materials Processing Science 28 (2) (1997) 209.

[163IM] J.-S. Yoo, Unsteady heat transfer from a rotating
disk with solidification, Numerical Heat Transfer Part A
— Applications 31 (7) (1997) 765.

Radiative heat transfer: influence of geometry

[1K] J. Abraham, V. Magi, Application of the discrete ordi-
nates method to compute radiant heat loss in a diesel
engine, Numerical Heat Transfer Part A — Applications
31 (6) (1997) 597.

[2K] B.M. Abramzon, Simple closed-form solution for evalu-
ation of radiative heat transfer from a rectangular fin
array, IEEE Transactions on Components Packaging and
Manufacturing Technology Part A 20 (2) (1997) 225.

[3K] S.W. Baek, T.Y. Kim, C.R. Kaplan, Ignition phenom-
enon of solid fuel in a confined rectangular enclosure,
International Journal of Heat and Mass Transfer 40 (1)
(1997) 89.

[4K] H. Brockmann, Use of generalized configuration factors
for calculating the radiant interchange between nondiffuse
surfaces, International Journal of Heat and Mass Transfer
40 (18) (1997) 4473.

[SK] K.H. Byun, T.F. Smith, View factors for rectangular
enclosures using the direct discrete-ordinates method,
Journal of Thermophysics and Heat Transfer 11 (4) (1997)
593.

[6K] K.-B. Cheong, T.-H. Song, Alternative discrete ordinates
method with interpolation and source differencing for two-
dimensional radiative transfer problems, Numerical Heat
Transfer Part B — Fundamentals 32 (1) (1997) 107.

[7K] D.L. DiLaura, Non-diffuse radiative transfer. Part 3: in
homogeneous planar area sources and point receivers,
Journal of the Illuminating Engineering Society 26 (1)
(1997) 182.

[8K] D.L. DiLaura, S. Santoro, Non-diffuse radiative transfer.
Part 4: general procedure for planar area sources and
point receivers, Journal of the Illuminating Engineering
Society 26 (1) (1997) 188.



E.R.G. Eckert et al. [ Int. J. Heat Mass Transfer 43 (2000) 2431-2528 2511

[9K] S.P. Fitzgerald, W. Strieder, Radiation heat transfer
across a compressed spheroidal cavity, AIChE Journal 43
(9) (1997) 2368.

[10K] S.P. Fitzgerald, W. Strieder, Radiation heat transfer
down an elongated spheroidal cavity, AIChE Journal 43
(1) (1997) 2.

[11K] J. Fort, Information-theoretical approach to radiative
transfer, Physica A 243 (3/4) (1997) 275.

[12K] Z. Guo, S. Maruyama, T. Tsukada, Radiative heat
transfer in curved specular surfaces in Czochralski crystal
growth furnace, Numerical Heat Transfer Part A —
Applications 32 (6) (1997) 595.

[13K] R. Haya, D. Rivas, J. Sanz, Radiative exchange
between a cylindrical crystal and a monoellipsoidal mirror
furnace, International Journal of Heat and Mass Transfer
40 (2) (1997) 323.

[14K] J.C. Henson, W.M.G. Malalasekera, Comparison of the
discrete transfer and Monte Carlo methods for radiative
heat transfer in three-dimensional nonhomogeneous scat-
tering media, Numerical Heat Transfer Part A —
Applications 32 (1) (1997) 19.

[15K] M.Y. Kim, S.W. Baek, Analysis of radiative transfer in
cylindrical enclosures using the finite volume method,
Journal of Thermophysics and Heat Transfer 11 (2) (1997)
246.

[16K] C.K. Krishnaprakas, Optimum design of radiating
longitudinal fin array extending from a cylindrical surface,
Journal of Heat Transfer — Transactions of the ASME
119 (4) (1997) 857.

[17K] C.K. Krishnaprakas, View factor between inclined rec-
tangles, Journal of Thermophysics and Heat Transfer 11
(3) (1997) 480.

[18K] B.-W. Li, W.-Q. Tao, R.-X. Liu, Ray effect in ray
tracing method for radiative heat transfer, International
Journal of Heat and Mass Transfer 40 (14) (1997) 3419.

[19K] B.T. Liou, C.Y. Wu, Ray effects in the discrete-ordinate
solution for surface radiation exchange, Wirme und
Stoffiibertragung — Thermo and Fluid Dynamics 32 (4)
(1997) 271.

[20K] J. Liu, H.M. Shang, Y.S. Chen, T.S. Wang, Analysis of
discrete ordinates method with even parity formulation,
Journal of Thermophysics and Heat Transfer 11 (2) (1997)
253.

[21K] J. Liu, H.M. Shang, Y.S. Chen, T.S. Wang, Prediction
of radiative transfer in general body-fitted coordinates,
Numerical Heat Transfer Part B — Fundamentals 31 (4)
(1997) 423.

[22K] H.M. Park, T.H. Kim, Efficient computational tech-
nique for radiative heat transfer in axisymmetric en-
closures, Journal of Quantitative Spectroscopy and
Radiative Transfer 58 (1) (1997) 115.

[23K] D.L. Qualey, J.R. Welty, M.K. Drost, Monte Carlo
simulation of radiation heat transfer from an infinite plane
to parallel rows of infinitely long tubes — Hottel extended,
Numerical Heat Transfer Part A — Applications 31 (2)
(1997) 131.

[24K] N. Selcuk, N. Kayakol, Evaluation of discrete ordinates
method for radiative transfer in rectangular furnaces,
International Journal of Heat and Mass Transfer 40 (2)
(1997) 213.

[25K] Y.R. Sivathanu, J.P. Gore, Effects of surface properties

on radiative heat transfer in a cylindrical tube with a non-
participating medium, Journal of Heat Transfer —
Transactions of the ASME 119 (3) (1997) 495.

[26K] S.Q. Xu, N. Kamiya, Adaptive boundary element mesh
for the problem with nonlinear Robin-type boundary con-
dition, Advances in Engineering Software 28 (8) (1997)
533.

[27K] Z. Yin, Y. Jaluria, Zonal method to model radiative
transport in an optical fiber drawing furnace, Journal of
Heat Transfer — Transactions of the ASME 119 (3)
(1997) 597.

Radiative heat transfer: participating media

[28K] F. Ammouri, C. Champinot, W. Bechara, E. Djadvan,
M. Till, B. Marie, Influence of oxy-firing on radiation
transfer to the glass melt in an industrial furnace: import-
ance of spectral radiation model, Glass Science and
Technology 70 (7) (1997) 201.

[29K] S.W. Baek, M.Y. Kim, Analysis of radiative heating of
a rocket plume base with the finite-volume method,
International Journal of Heat and Mass Transfer 40 (7)
(1997) 1501.

[30K] S.W. Baek, Y.K. Man, Modification of the discrete-
ordinates method in an axisymmetric cylindrical geometry,
Numerical Heat Transfer Part B — Fundamentals 31 (3)
(1997) 313.

[31K] N.W. Bressloff, J.B. Moss, P.A. Rubini, Differential
total absorptivity solution to the radiative transfer
equation for mixtures of combustion gases and soot,
Numerical Heat Transfer Part B — Fundamentals 31 (1)
(1997) 43.

[32K] S.P. Burns, M.A. Christon, Spatial domain-based paral-
lelism in large-scale, participating-media, radiative trans-
port applications, Numerical Heat Transfer Part B —
Fundamentals 31 (4) (1997) 401.

[33K] J.C. Chai, J.P. Moder, Spatial-multiblock procedure for
radiation heat transfer, Numerical Heat Transfer Part B
— Fundamentals 31 (3) (1997) 277.

[34K] T.M. Chen, Radiative heat transfer in absorbing, emit-
ting, and anisotropically scattering boundary-layer flows
with reflecting boundary, Wiarme und Stoffiibertragung —
Thermo and Fluid Dynamics 32 (6) (1997) 411.

[35K] D.W. Cohn, K. Tang, R.O. Buckius, Comparison of
theory and experiments for reflection from microcontoured
surfaces, International Journal of Heat and Mass Transfer
40 (13) (1997) 3223.

[36K] A.R. Degheidy, Maximum-entropy technique for radi-
ative transfer in turbid media with reflecting boundary
conditions, Journal of Physics D — Applied Physics 30 (6)
(1997) 974.

[37K] S. Dembele, A. Delmas, J.F. Sacadura, Method for
modeling the mitigation of hazardous fire thermal radi-
ation by water spray curtains, Journal of Heat Transfer —
Transactions of the ASME 119 (4) (1997) 746.

[38K] M.K. Denison, W.A. Fiveland, Correlation for the
reordered wave number of the wide-band absorptance of
radiating gases, Journal of Heat Transfer — Transactions
of the ASME 119 (4) (1997) 853.

[39K] F. Durst, L. Kadinski, Y.N. Makarov, M. Schaefer,
M.G. Vasil’ev, V.S. Yuferev, Advanced mathematical



2512 E.R.G. Eckert et al. [ Int. J. Heat Mass Transfer 43 (2000) 2431-2528

models for simulation of radiative heat transfer in CVD
reactors, Journal of Crystal Growth 172 (3/4) (1997) 389.

[40K] K. Kamiuto, Total emissivities of temperature-fluctuat-
ing molecular gases, Journal of Thermophysics and Heat
Transfer 11 (3) (1997) 482.

[41K] Y.U. Khan, D.A. Lawson, R.J. Tucker, Banded radia-
tive heat transfer analysis, Communications in Numerical
Methods in Engineering 13 (10) (1997) 803.

[42K] Y.U. Khan, D.A. Lawson, R.J. Tucker, Simple models
of spectral radiative properties of carbon dioxide,
International Journal of Heat and Mass Transfer 40 (15)
(1997) 3581.

[43K] H.Y. Li, Inverse radiation problem in two-dimensional
rectangular media, Journal of Thermophysics and Heat
Transfer 11 (4) (1997) 556.

[44K] H.Y. Li, Inverse source problem in radiative transfer
for spherical media, Numerical Heat Transfer Part B —
Fundamentals 31 (2) (1997) 251.

[45K] H.Y. Li, C.Y. Yang, Genetic algorithm for inverse radi-
ation problems, International Journal of Heat and Mass
Transfer 40 (7) (1997) 1545.

[46K] S. Liang, M.I. Mishchenko, Calculations of the soil
hot-spot effect using the coherent backscattering theory,
Remote Sensing of Environment 60 (2) (1997) 163.

[47K] O. Marin, R.O. Buckius, Wide band correlated-k
approach to thermal radiative transport in nonhomo-
geneous media, Journal of Heat Transfer — Transactions
of the ASME 119 (4) (1997) 719.

[48K] J. Marschall, F.S. Milos, Calculation of anisotropic
extinction coefficients for radiation diffusion in rigid
fibrous ceramic insulations, International Journal of Heat
and Mass Transfer 40 (3) (1997) 627.

[49K] S. Maruyama, M. Higano, Radiative heat transfer of
torus plasma in large helical device by generalized numeri-
cal method REM, Energy Conversion and Management 38
(10-13) (1997) 1187.

[50K] K. Mitra, M.-S. Lai, S. Kumar, Transient radiation
transport in participating media within a rectangular
enclosure, Journal of Thermophysics and Heat Transfer 11
(3) (1997) 409.

[S1K] H.F. Nelson, Radiative heating in scramjet combustors,
Journal of Thermophysics and Heat Transfer 11 (1) (1997)
59.

[52K] J.B. Pessoa-Filho, S.T. Thynell, Approximate solution
to radiative transfer in two-dimensional rectangular enclo-
sures, Journal of Heat Transfer — Transactions of the
ASME 119 (4) (1997) 738.

[S3K] N.M. Reguigui, F. Dorri-Nowkoorani, U. Nobbmann,
B.J. Ackerson, R.L. Dougherty, Correlation transfer:
index of refraction and anisotropy effects, Journal of
Thermophysics and Heat Transfer 11 (3) (1997) 400.

[54K] R.L. Romero, O.M. Alfano, A.E. Cassano, Cylindrical
photocatalytic reactors. Radiation absorption and scatter-
ing effects produced by suspended fine particles in an
annular space, Industrial and Engineering Chemistry
Research 36 (8) (1997) 3094.

[S5K] M. Shibahara, S. Kotake, Quantum molecular
dynamics study on light-to-heat absorption mechanism:
two metallic atom system, International Journal of Heat
and Mass Transfer 40 (13) (1997) 3209.

[S6K] R. Siegel, Green’s function to determine temperature

distribution in a semitransparent thermal barrier coating,
Journal of Thermophysics and Heat Transfer 11 (2) (1997)
315.

[S7K] R. Siegel, Temperature distribution in a composite of
opaque and semitransparent spectral layers, Journal of
Thermophysics and Heat Transfer 11 (4) (1997) 533.

[58K] A. Soufiani, J. Taine, High temperature gas radiative
property parameters of statistical narrow-band model for
H,0, CO, and CO, and correlated-K model for H,O and
CO,, International Journal of Heat and Mass Transfer 40
(4) (1997) 987.

[S9K] K. Tang, R.A. Dimenna, R.O. Buckius, Regions of val-
idity of the geometric optics approximation for angular
scattering from very rough surfaces, International Journal
of Heat and Mass Transfer 40 (1) (1997) 49.

[60K] C.-Y. Wu, B.-T. Liou, Discrete-ordinate solutions for
radiative transfer in a cylindrical enclosure with Fresnel
boundaries, International Journal of Heat and Mass
Transfer 40 (10) (1997) 2467.

[61K] Z. Yan, G. Holmstedt, Fast, narrow-band computer
model for radiation calculations, Numerical Heat Transfer
Part B— Fundamentals 31 (1) (1997) 61.

[62K] J. Yuan, V. Semiao, M.G. Carvalho, Predictions of par-
ticulate formation, oxidation and distribution in a three-
dimensional oil-fired furnace, Journal of the Institute of
Energy 70 (483) (1997) 57.

[63K] Z.M. Zhang, Reexamination of the transmittance for-
mulae of a lamina, Journal of Heat Transfer —
Transactions of the ASME 119 (3) (1997) 645.

Radiative heat transfer: radiation combined with
convection, conduction and mass transfer

[64K] C.E. Baukal, B. Gebhart, Surface condition effects on
flame impingement heat transfer, Experimental Thermal
and Fluid Science 15 (4) (1997) 323.

[65K] T. Bergunde, M. Dauelsberg, L. Kadinski, Y.N.
Makarov, V.S. Yuferev, D. Schmitz, G. Strauch, H.
Juergensen, Process optimization of MOVPE growth by
numerical modelling of transport phenomena including
thermal radiation, Journal of Crystal Growth 180 (3/4)
(1997) 660.

[66K] L.B. Erbay, H. Yavuz, Analysis of an endoreversible
heat engine with combined heat transfer, Journal of
Physics D — Applied Physics 30 (20) (1997) 2841.

[67K] O.A. Ezekoye, Z. Zhang, Convective and radiative
coupling in a burner-supported diffusion flame, Journal of
Thermophysics and Heat Transfer 11 (2) (1997) 239.

[68K] A.D. Johnson, A. Ebbinghaus, T. Imanari, S.P.
Lennon, N. Marie, Large-scale free and impinging turbu-
lent jet flames: numerical modelling and experiments,
Process Safety and Environmental Protection 75 (3) (1997)
145.

[69K] A. Mochida, K. Kudo, Y. Mizutani, M. Hattori, Y.
Nakamura, Transient heat transfer analysis in vacuum fur-
naces heated by radiant tube burners, Energy Conversion
and Management 38 (10—13) (1997) 1169.

[70K] Z. Nami, O. Misman, A. Erbil, G.S. May, Computer
simulation study of the MOCVD growth of titanium diox-
ide films, Journal of Crystal Growth 171 (1/2) (1997) 154.

[71K] L. Tagliafico, G. Tanda, Radiation and natural convec-



E.R.G. Eckert et al. [ Int. J. Heat Mass Transfer 43 (2000) 2431-2528 2513

tion heat transfer from wire-and-tube heat exchangers in
refrigeration  appliances, International Journal of
Refrigeration — Revue Internationale du Froid 20 (7)
(1997) 461.

[72K] E.I. Vitkin, V.G. Karelin, A.A. Kirillov, A.S. Suprun,
J.V. Khadyka, Physico-mathematical model of rocket
exhaust plumes, International Journal of Heat and Mass
Transfer 40 (5) (1997) 1227.

[73K] V.S. Yuferev, M.G. Vasil’ev, New approach to simu-
lation of radiative-conductive heat transfer in semi-trans-
parent crystals being pulled from a melt, Journal of
Crystal Growth 180 (3/4) (1997) 551.

[74K] L.I. Zaichik, V.A. Pershukov, M.V. Kozelev, A.A.
Vinberg, Modeling of dynamics, heat transfer, and com-
bustion in two-phase turbulent flows. Part 2: flows with
heat transfer and combustion, Experimental Thermal and
Fluid Science 15 (4) (1997) 311.

[75K] J. Zhang, X. Fang, H. Zhang, W. Yang, C. Zhu, New
model for IR radiance statistics of natural terrain, Infrared
Physics and Technology 38 (5) (1997) 281.

Radiative heat transfer: intensely irradiated materials

[76K] J.A. Cobbett, S.S. Cha, Radiative thermal loading of
pyrotechnical energy pumping on phosphate laser glass,
Experimental Heat Transfer 10 (4) (1997) 315.

[77K] S.G. Klemick, M.A. Jog, P.S. Ayyaswamy, Numerical
evaluation of heat clearance properties of a radiatively
heated biological tissue by adaptive grid scheme,
Numerical Heat Transfer Part A — Applications 31 (5)
(1997) 451.

[78K] J.P. Longtin, C.L. Tien, Efficient laser heating of trans-
parent liquids using multiphoton absorption, International
Journal of Heat and Mass Transfer 40 (4) (1997) 951.

Radiative heat transfer: experimental methods and
properties

[79K] C.E. Baukal, B. Gebhart, Oxygen-enhanced/natural gas
flame radiation, International Journal of Heat and Mass
Transfer 40 (11) (1997) 2539.

[80K] J.C. Brasunas, Measuring and modeling the frequency
response of infrared detectors, Infrared Physics and
Technology 38 (2) (1997) 69.

[81K] P. Eriksson, J.Y. Andersson, G. Stemme, Thermal
characterization of surface-micromachined silicon nitride
membranes for thermal infrared detectors, Journal of
Microelectromechanical Systems 6 (1) (1997) 55.

[82K] R. Pitz-Paal, B. Hoffschmidt, M. Boehmer, M. Becker,
Experimental and numerical evaluation of the performance
and flow stability of different types of open volumetric
absorbers under non-homogeneous irradiation, Solar
Energy 60 (3/4) (1997) 135.

[83K] A.J. Schweiger, J.R. Key, Estimating surface radiation
fluxes in the Arctic from TOVS brightness temperatures,
International Journal of Remote Sensing 18 (4) (1997) 955.

[84K] B.K. Sun, X. Zhang, C.P. Grigoropoulos, Spectral opti-
cal functions of silicon in the range of 1.13-4.96 eV at el-
evated temperatures, International Journal of Heat and
Mass Transfer 40 (7) (1997) 1591.

[85K] Q.C. Zhang, T.M. Simko, C.J. Dey, R.E. Collins, G.M.
Turner, M. Brunotte, A. Gombert, Measurement and cal-
culation of radiative heat transfer between uncoated and
doped tin oxide coated glass surfaces, International
Journal of Heat and Mass Transfer 40 (1) (1997) 61.

Numerical methods: domain discretization

[IN] R.J. Boyle, A.A. Ameri, Grid orthogonality effects on
predicted turbine midspan heat transfer and performance,
Journal of Turbomachinery — Transactions of the ASME
119 (1) (1997) 31.

[2N] V. Jayaraman, H.S. Udaykumar, W.S. Shyy, Adaptive
unstructured grid for three-dimensional interface represen-
tation, Numerical Heat Transfer Part B — Fundamentals
32 (3) (1997) 247.

[3N] K.S.V. Kumar, A.V.R. Babu, K.N. Seetharamu, T.
Sundararajan, P.A.A. Narayana, Generalized Delaunay
triangulation algorithm with adaptive grid size control,
Communications in Numerical Methods in Engineering 13
(12) (1997) 941.

Numerical methods: conduction

[4N] N. Al-Khalidy, Application of optimization methods for
solving inverse phase-change problems, Numerical Heat
Transfer Part B — Fundamentals 31 (4) (1997) 477.

[SN] G.A. Dorai, D.A. Tortorelli, Transient inverse heat con-
duction problem solution via Newton’s method,
International Journal of Heat and Mass Transfer 40 (17)
(1997) 4115.

[6N] L. Elden, Solving an inverse heat conduction problem by
a method of lines, Journal of Heat Transfer —
Transactions of the ASME 119 (3) (1997) 406.

[7N] J.I. Frankel, M. Keyhani, Global time treatment for
inverse heat conduction problems, Journal of Heat
Transfer — Transactions of the ASME 119 (4) (1997) 673.

[8N] X. Wang, R.J. Crawford, ADE type of algorithms for
solving diffusion equations in non-Cartesian coordinates,
Journal of Heat Transfer — Transactions of the ASME
119 (4) (1997) 666.

Numerical methods: convection and diffusion

[9N] P.Z. Bar-Yoseph, E. Moses, Space-time spectral element
methods for unsteady convection—diffusion problems,
International Journal of Numerical Methods for Heat and
Fluid Flow 7 (1997) 2.

[ION] C.C. Fang, T.W.H. Sheu, S.F. Tsai, On a monotonic
convection—diffusion  scheme in adaptive meshes,
Numerical Heat Transfer Part B — Fundamentals 32 (3)
(1997) 351.

[1IN] R.W. Johnson, P.R. McHugh, D.A. Knoll, High-order
scheme implementation using Newton—Krylov solution
methods, Numerical Heat Transfer Part B —
Fundamentals 31 (3) (1997) 295.

[12N] A.A. Mohamad, Spatially fourth-order-accurate scheme
for unsteady-convection problems, Numerical Heat
Transfer Part B — Fundamentals 31 (3) (1997) 373.

[13N] F. Moukalled, M. Darwish, New bounded skew central



2514 E.R.G. Eckert et al. [ Int. J. Heat Mass Transfer 43 (2000) 2431-2528

difference scheme. Part I: formulation and testing,
Numerical Heat Transfer Part B — Fundamentals 31 (1)
(1997) 91.

[14N] F. Moukalled, M. Darwish, New bounded skew central
difference scheme. Part II: application to natural convec-
tion in an eccentric annulus, Numerical Heat Transfer
Part B — Fundamentals 31 (1) (1997) 111.

[15N] F. Moukalled, M. Darwish, New family of streamline-
based very-high-resolution schemes, Numerical Heat
Transfer Part B — Fundamentals 32 (3) (1997) 299.

[16N] T.W.H. Sheu, S.F. Tsai, S.K. Wang, Monotonic, multi-
dimensional flux discretization scheme for all Peclet num-
bers, Numerical Heat Transfer Part B — Fundamentals 31
(4) (1997) 441.

[17N] W.H. Sheu, S.-M. Lee, M.T. Wang, Multi-dimensional
monotone flux discretization scheme for convection domi-
nated flows, International Journal of Numerical Methods
for Heat and Fluid Flow 7 (8) (1997) 814.

Numerical methods: radiation

[18N] F.J. Brauns, H.A. Hassan, Novel approach for calculat-
ing equilibrium radiating flows, Journal of Thermophysics
and Heat Transfer 11 (1) (1997) 52.

[19N] J. Goncalves, P.J. Coelho, Parallelization of the discrete
ordinates method, Numerical Heat Transfer Part B —
Fundamentals 32 (2) (1997) 151.

[20N] L.H. Howell, V.E. Beckner, Discrete ordinates algor-
ithm for domains with embedded boundaries, Journal of
Thermophysics and Heat Transfer 11 (4) (1997) 549.

[2IN] J.P. Jessee, W.A. Fiveland, Bounded, high-resolution
differencing schemes applied to the discrete ordinates
method, Journal of Thermophysics and Heat Transfer 11
(4) (1997) 540.

[22N] H.M. Koo, K.B. Cheong, T.H. Song, Schemes and ap-
plications of first and second-order discrete ordinates in-
terpolation methods to irregular two-dimensional
geometries, Journal of Heat Transfer — Transactions of
the ASME 119 (4) (1997) 730.

Numerical methods: solution of flow equations

[23N] H.G. Choi, H. Choi, J.Y. Yoo, Fractional four-step
finite element formulation of the unsteady incompressible
Navier—Stokes equations using SUPG and linear equal-
order element methods, Computer Methods in Applied
Mechanics and Engineering 143 (3/4) (1997) 333.

[24N] K.C. Giannakoglou, E.S. Politis, Pressure correction
scheme using coupled momentum equations, Numerical
Heat Transfer Part B — Fundamentals 32 (4) (1997) 419.

[25N] Y.H. Hwang, Stability and accuracy analyses for the
incompressible Navier—Stokes equations on the staggered
triangular grid, Numerical Heat Transfer Part B —
Fundamentals 32 (3) (1997) 321.

[26N] K.M. Kelkar, D. Choudhury, W.J. Minkowycz,
Numerical method for the computation of flow in irregular
domains that exhibit geometric periodicity using nonstag-
gered grids, Numerical Heat Transfer Part B —
Fundamentals 31 (1) (1997) 1.

[27N] Y.G. Lai, Unstructured grid method for a pressure-

based flow and heat transfer solver, Numerical Heat
Transfer Part B — Fundamentals 32 (3) (1997) 267.

[28N] Z. Lilek, S. Muzaferija, M. Peric, Efficiency and accu-
racy aspects of a full-multigrid simple algorithm for three-
dimensional flows, Numerical Heat Transfer Part B —
Fundamentals 31 (1) (1997) 23.

[29N] Z. Lilek, S. Muzaferija, M. Peric, V. Seidl, Implicit
finite-volume method using nonmatching blocks of struc-
tured grid, Numerical Heat Transfer Part B —
Fundamentals 32 (4) (1997) 385.

[30N] W.L. Lin, K.D. Carlson, C.J. Chen, Pressure boundary
conditions of incompressible flows with conjugate heat
transfer on nonstaggered grids. part I: methods, Numerical
Heat Transfer Part A — Applications 32 (5) (1997) 459.

[3IN] S.R. Mathur, J.Y. Murthy, Pressure boundary con-
ditions for incompressible flow using unstructured meshes,
Numerical Heat Transfer Part B — Fundamentals 32 (3)
(1997) 283.

[32N] S.R. Mathur, J.Y. Murthy, Pressure-based method for
unstructured meshes, Numerical Heat Transfer Part B —
Fundamentals 31 (2) (1997) 195.

[33N] J.Y. Murthy, S. Mathur, Periodic flow and heat transfer
using unstructured meshes, International Journal for
Numerical Methods in Fluids 25 (6) (1997) 659.

[34N] C. Nonino, G. Comini, Equal-order velocity—pressure
algorithm for incompressible thermal flows. Part 1: formu-
lation, Numerical Heat Transfer Part B — Fundamentals
32 (1) (1997) 1.

[35N] C. Nonino, G. Croce, Equal-order velocity—pressure al-
gorithm for incompressible thermal flows. Part 2: vali-
dation, Numerical Heat Transfer Part B — Fundamentals
32 (1) (1997) 17.

[36N] M.M. Rahman, T. Siikonen, A. Miettinen, Pressure-
correction method for solving fluid flow problems on
a collocated grid, Numerical Heat Transfer Part B —
Fundamentals 32 (1) (1997) 63.

[37N] S.-C. Sheen, J.-L. Wu, Solution of the pressure
correction equation by the preconditioned conjugate
gradient method, Numerical Heat Transfer Part B —
Fundamentals 32 (2) (1997) 215.

Transport properties: thermal conductivity and
diffusivity

[1P] A. Aittomaki, A. Lahti, Potassium formate as a second-
ary refrigerant, International Journal of Refrigeration —
Revue Internationale du Froid 20 (4) (1997) 276.

[2P] K. Bakker, Using the finite element method to compute
the influence of complex porosity and inclusion structures
on the thermal and electrical conductivity, International
Journal of Heat and Mass Transfer 40 (15) (1997) 3503.

[3P] S.B. Bibikov, M.M. Dejev, T.S. Zhuravleva, AC and
microwave conductivity of PAN-based carbon fibers,
Synthetic Metals 86 (1-3) (1997) 2361.

[4P] M. Campanale, L. Moro, Simplified procedure for the
determination of thermal resistance of thick specimens
enclosing air only, Journal of Thermal Insulation and
Building Envelopes 1997 (1997) 153.

[SP] J. Cao, Y. Long, R.A. Shanks, Experimental investi-
gation into the heat capacity measurement using an modu-
lated DSC, Journal of Thermal Analysis 50 (3) (1997) 365.



E.R.G. Eckert et al. [ Int. J. Heat Mass Transfer 43 (2000) 2431-2528 2515

[6P] C.R. Daubert, J.F. Steffe, J.R. Lloyd, Electric field effects
on the thermal conductivity of milk chocolate determined
using the ‘mirror image method’, Journal of Food Process
Engineering 20 (1) (1997) 77.

[7P] A.E. Delgado, A. Gallo, D. De Piante, A. Rubiolo,
Thermal conductivity of unfrozen and frozen strawberry
and spinach, Journal of Food Engineering 31 (2) (1997)
137.

[8P] R.L. Dietz, D. Peck, P.J. Robinson, M.G. Firmstone,
P.M. Bartholomew, G. Paterson, New high thermal con-
ductivity thermoplastics for power applications, Soldering
and Surface Mount Technology n26 (1997) 55.

[9P] V.B. Efimov, L.P. Mezhov-Deglin, Heat transport in
HTSC cuprate crystals in ab-plane and along c-direction,
Physica C: Superconductivity 282-287 (1997) 1285.

[10P] D. Giordano, Influence of non-Boltzmann distributions
on the thermodynamics properties of gaseous species,
Journal of Thermophysics and Heat Transfer 11 (2) (1997)
273.

[11P] A.W. Hakin, L.L. Groft, J.L. Marty, M.L. Rushfeldt,
Modeling of transfer properties using revised HKF theory:
thermodynamics of transfer of an amino acid and small
peptides from water to urea—water solutions at 298.15 K,
Canadian Journal of Chemistry 75 (4) (1997) 456.

[12P] A.V. Ionov, L.R. Kirillov, N.N. Kupriyanov, A.P.
Ogorodnikov, Study of the acoustic characteristics of elec-
tromagnetic pumps, Noise and Vibration Worldwide 28
(3) (1997) 9.

[13P] T. Jurkowski, Y. Jarny, D. Delaunay, Estimation of
thermal conductivity of thermoplastics under moulding
conditions: an apparatus and an inverse algorithm,
International Journal of Heat and Mass Transfer 40 (17)
(1997) 4169.

[14P] C. Korte, J. Janek, Nonisothermal transport properties
of alpha-Ag, plus delta S: partial thermopowers of elec-
trons and ions, the Soret effect and heats of transport,
Journal of Physics and Chemistry of Solids 58 (4) (1997)
623.

[15P] D.-L. Lee, T.F. Irvine Jr, Shear rate dependent thermal
conductivity measurements of non-Newtonian fluids,
Experimental Thermal and Fluid Science 15 (1) (1997) 16.

[16P] J.-Y. Lin, T.-F. Cheng, Numerical estimation of thermal
conductivity from boundary temperature measurements,
Numerical Heat Transfer Part A — Applications 32 (2)
(1997) 187.

[17P] M.L. Lu, C. McGreavy, E.K.T. Kam, Prediction of
thermal conductivity of pure liquids and mixtures using
neural network, Journal of Chemical Engineering of Japan
30 (3) (1997) 412.

[18P] D. Murphy, H. Meyer, Heat transport in dilute mixtures
of 3He in superfluid 4He, Journal of Low Temperature
Physics 107 (1/2) (1997) 175.

[19P] C.T. Murthy, P.N.S. Rao, Thermal diffusivity of idli
batter, Journal of Food Engineering 33 (3/4) (1997) 299.
[20P] T. Nozue, H. Kobayashi, M. Sato, A. Uesawa, T.
Suzuki, T. Kamimura, Specific heat and de Haas—van
Alphen effect in NiAs, Physica B: Condensed Matter 1997

(1997) 174.

[21P] J.R. Olson, Thermal conductivity of fibrous insulating
materials, American Ceramic Society Bulletin 76 (3) (1997)
81.

[22P] Y. Sano, T. Kaneko, Study of the temperature coeffi-
cient of constriction resistance, Electronics and
Communications in Japan. Part II: Electronics (English
Translation of Denshi Tsushin Gakkai Ronbunshi) 80 (4)
(1997) 35.

[23P] G. Schou, X.D. Chen, J. Deans, J. Kunzel, H. Muller-
Steinhagen, Wall resistance in graphite-block heat exchan-
gers, Heat Transfer Engineering 18 (3) (1997) 39.

[24P] D.R. Smith, Thermal conductivity of fibrous glass
board by guarded hot plates and heat flow meters: an in-
ternational  round-robin, International Journal of
Thermophysics 18 (6) (1997) 1557.

[25P] L. Song, Y. Chen, W. Evans, Measurements of the ther-
mal conductivity of poly(ethylene oxide)-lithium salt elec-
trolytes, Journal of the Electrochemical Society 144 (11)
(1997) 3797.

[26P] A. Stegou-Sagia, Thermodynamic property formulations
and heat transfer aspects for replacement refrigerants: R-
123 and R-134a, International Journal of Energy Research
21 (10) (1997) 871.

[27P] B.M. Suleiman, M. Gustavsson, E. Karawacki, A.
Lunden, Thermal properties of lithium sulphate, Journal
of Physics D — Applied Physics 30 (18) (1997) 2553.

[28P] G. Suresh, G. Seenivasan, M.V. Krishnaiah, P.S. Murti,
Investigation of the thermal conductivity of selected com-
pounds of gadolinium and lanthanum, Journal of Nuclear
Materials 249 (2/3) (1997) 259.

[29P] G.F. von Blanckenhagen, M. Lenkewitz, G.R. Stewart,
Low temperature specific heat of CePt,-derived com-
pounds, Journal of Alloys and Compounds 261 (1/2)
(1997) 37.

[30P] L. Vozar, T. Sramkova, Two data reduction methods
for evaluation of thermal diffusivity from step-heating
measurements, International Journal of Heat and Mass
Transfer 40 (7) (1997) 1647.

[31P] T. Wagner, S.O. Kasap, K. Maeda, Glass transform-
ation, heat capacity, and structure of Ge,Sejoo minus x
glasses studied by temperature-modulated differential scan-
ning calorimetry experiments, Journal of Materials
Research 12 (7) (1997) 1892.

[32P] T. Wagner, S.O. Kasap, K. Petkov, Temperature-modu-
lated differential scanning calorimetry studies of the struc-
ture of bulk and film Ge,As,Sq chalcogenide glasses,
Journal of Materials Science 32 (22) (1997) 5889.

[33P] H. Watanabe, Accurate measurement of the thermal
conductivity and thermal diffusivity of toluene and n-hep-
tane, International Journal of Thermophysics 18 (2) (1997)
313.

Heat transfer applications — heat exchangers and heat
pipes. heat exchangers

[1Q] F.I. Al-Juwayhel, A.A. Al-Haddad, H.I. Shaban, H.T.A.
El-Dessouky, Experimental investigation of the perform-
ance of two-stage evaporative coolers, Heat Transfer
Engineering 18 (2) (1997) 21.

[2Q] J.L. Alcock, D.R. Webb, T.W. Botsch, K. Stephan,
Experimental investigation of the dynamic behaviour of a
shell-and-tube condenser, International Journal of Heat
and Mass Transfer 40 (17) (1997) 4129.

[3Q] J.M. Ashcroft, D.A. Kaminski, Cross-stream thermal



2516 E.R.G. Eckert et al. [ Int. J. Heat Mass Transfer 43 (2000) 2431-2528

dispersion in a staggered tube bundle with crossflow,
Journal of Heat Transfer — Transactions of the ASME
119 (3) (1997) 650.

[4Q] P. Bandelier, Improvement of multifunctional heat
exchangers applied in industrial processes, Applied
Thermal Engineering 17 (8—10) (1997) 777.

[5Q] S.B.M. Beck, P.R. Langston, B.C.R. Ewan, P.E. Messer,
R. Smyth, J. Swithenbank, D.A.W. Taylor, Development
of a high-temperature ceramic to metal seal, Proceedings
of the Institution of Mechanical Engineers Part E Journal
of Process Mechanical Engineering 211 (E2) (1997) 109.

[6Q] T.W. Botsch, K. Stephan, J.L. Alcock, D.R. Webb,
Modelling and simulation of the dynamic behaviour of a
shell-and-tube condenser, International Journal of Heat
and Mass Transfer 40 (17) (1997) 4137.

[7Q] A.R. Chaudhuri, K.N. Seetharamu, T. Sundararajan,
Modelling of steam surface condenser using finite element
methods, Communications in Numerical Methods in
Engineering 13 (12) (1997) 909.

[8Q] R.A. Cole, Shell-and-tube heat exchangers in refriger-
ation — Part II, HPAC Heating, Piping, Air Conditioning
69 (1) (1997) 183.

[9Q] R.A. Cole, Shell-and-tube heat exchangers in refriger-
ation — Part III, HPAC Heating, Piping, Air
Conditioning 69 (12) (1997).

[10Q] J.C. Deronzier, G. Bertolini, Plate heat exchangers in
liquid-crystal polymers, Applied Thermal Engineering 17
(8-10) (1997) 799.

[11Q] G. Fabbri, Analysis of vapor back flow in single-pass
air-cooled condensers, International Journal of Heat and
Mass Transfer 40 (16) (1997) 3969.

[12Q] C. Gabrielii, L. Vamling, Replacement of R22 in tube-
and-shell condensers: experiments and simulations,
International Journal of Refrigeration — Revue
Internationale du Froid 20 (3) (1997) 165.

[13Q] M.A. Kedzierski, Effect of inclination on the perform-
ance of a compact brazed plate condenser and evaporator,
Heat Transfer Engineering 18 (3) (1997) 25.

[14Q] M. Lachi, N. El Wakil, J. Padet, Time constant of
double pipe and one pass shell-and-tube heat exchangers
in the case of varying fluid flow rates, International
Journal of Heat and Mass Transfer 40 (9) (1997) 2067.

[15Q] G.S.H. Lock, H. Minhas, Bayonet tube heat exchanger,
Applied Mechanics Reviews 50 (8) (1997) 445.

[16Q] C. Luzzatto, A. Morgana, S. Chaudourne, T.
O’Doherty, G. Sorbie, New concept composite heat
exchanger to be applied in high-temperature industrial
processes, Applied Thermal Engineering 17 (8—10) (1997)
789.

[17Q] H. Miyashita, M. Yoshida, T. Yamane, T. Nishimura,
Heat transfer correlation in high Prandtl (high Schmidt)
number fluid in votator type scraped surface heat exchan-
ger, Journal of Chemical Engineering of Japan 30 (3)
(1997) 545.

[18Q] A. Ongliro, V.I. Ugursal, A.M. Al Taweel, J.D.
Walker, Modeling of heat recovery steam generator per-
formance, Applied Thermal Engineering 17 (5) (1997) 427.

[19Q] G. Schou, J. Deans, J. Kunzel, H. Muller-Steinhagen,
Thermal and hydraulic performance of a graphite block
heat exchanger, Chemical Engineering and Processing 36
(5) (1997) 371.

[20Q] R.K. Shah, A. Pignotti, Influence of a finite number of
baffles on shell-and-tube heat exchanger performance,
Heat Transfer Engineering 18 (1) (1997) 82.

[21Q] H. Uehara, E. Stuhltrager, A. Miyara, H. Murakami,
K. Miyazaki, Heat transfer and flow resistance of a shell
and plate-type evaporator, Journal of Solar Energy
Engineering Transactions of the ASME 119 (2) (1997) 160.

[22Q] G.L. Wedekind, C.J. Kobus, B.L. Bhatt, Modeling the
characteristics of thermally governed transient flow surges
in multitube two-phase condensing flow systems with com-
pressibility and thermal and flow distribution asymmetry,
Journal of Heat Transfer — Transactions of the ASME
119 (3) (1997) 534.

[23Q] G.P. Xu, Y.Q. Dai, Theoretical analysis and optimiz-
ation of a double-effect parallel-flow-type absorption chil-
ler, Applied Thermal Engineering 17 (2) (1997) 157.

[24Q] W. Zalewski, P.A. Gryglaszewski, Mathematical model
of heat and mass transfer processes in evaporative fluid
coolers, Chemical Engineering and Processing 36 (4)
(1997) 271.

[25Q] X. Zeng, M.-C. Chyu, Z.H. Ayub, Performance of
nozzle-sprayed ammonia evaporator with square-pitch
plain-tube bundle, ASHRAE Transactions 103 (pt) (1997)
68.

Heat transfer applications — heat exchangers and heat
pipes: design

[26Q] J.V. Branscome, C.J. Erickson, A.E. Jones, N.R.
Rafferty, Economical, high-temperature, impedance heat
exchanger, IEEE Transactions on Industry Applications
33 (5) (1997) 1300.

[27Q] P.D. Chaudhuri, U.M. Diwekar, J.S. Logsdon,
Automated approach for the optimal design of heat
exchangers, Industrial and Engineering Chemistry
Research 36 (9) (1997) 3685.

[28Q] J. Chen, Influence of multi-irreversibilities on the per-
formance of a heat transformer, Journal of Physics D —
Applied Physics 30 (21) (1997) 2953.

[29Q] J. Chen, J. Du, C. Wu, Equivalent cycles of an n-stage
irreversible combined refrigeration system, International
Journal of Ambient Energy 18 (4) (1997) 197.

[30Q] N.C. DelJong, M.C. Gentry, A.M. Jacobi, Entropy-
based, air-side heat exchanger performance evaluation
method: application to a condenser, HVAC and R 3 (3)
(1997) 185.

[31Q] D. Gosling, K. Upton, Heat exchangers play a key role
in today’s sophisticated avionics systems, Aircraft
Engineering and Aerospace Technology 69 (4) (1997) 350.

[32Q] K.M. Hangos, J.D. Perkins, Structural stability of
chemical process plants, AICHE Journal 43 (6) (1997)
1511.

[33Q] J. Judge, R. Radermacher, Heat exchanger model for
mixtures and pure refrigerant cycle simulations,
International Journal of Refrigeration — Revue
Internationale du Froid 20 (4) (1997) 244.

[34Q] J.S. Kent, Optimum surface condenser design allows
maximum evaporator capacity, Pulp and Paper 71 (2)
(1997).

[35Q] T. Kiatsiriroat, T. Euakit, Performance analyses of an
automobile air-conditioning system with R22/R124/R152a



E.R.G. Eckert et al. [ Int. J. Heat Mass Transfer 43 (2000) 2431-2528 2517

refrigerant, Applied Thermal Engineering 17 (11) (1997)
1085.

[36Q] W.W. Lin, D.J. Lee, Second-law analysis on a pin-fin
array under crossflow, International Journal of Heat and
Mass Transfer 40 (8) (1997) 1937.

[37Q] R. Mukherjee, Effectively design air-cooled heat exchan-
gers, Chemical Engineering Progress 93 (2) (1997) 26.

[38Q] P.K. Nag, S. De, Design and operation of a heat recov-
ery steam generator with minimum irreversibility, Applied
Thermal Engineering 17 (4) (1997) 385.

[39Q] J.LH.M. Neto, M. Krarti, Parametric analysis of an in-
ternal-melt ice-on-coil tank, ASHRAE Transactions 103
(pt) (1997) 322.

[40Q] K.C. Ng, H.T. Chua, Q. Han, On the modeling of
absorption chillers with external and internal irreversibil-
ities, Applied Thermal Engineering 17 (5) (1997) 413.

[41Q] K.C. Ng, H.T. Chua, W. Ong, S.S. Lee, J.M. Gordon,
Diagnostics and optimization of reciprocating chillers: the-
ory and experiment, Applied Thermal Engineering 17 (3)
(1997) 263.

[42Q] M. Ram Gopal, S.S. Murthy, Design and performance
analysis of a metal hydride air-conditioner, International
Journal of Energy Research 21 (1) (1997) 55.

[43Q] B.S. Reddy, P.V. Seshaiah, Efficient use of energy in
heat recovery networks, CEW, Chemical Engineering
World 32 (4) (1997) 59.

Heat transfer applications — heat exchangers and heat
pipes: direct contact exchangers

[44Q] E.C. Berlinck, J.A.R. Parise, R.P. Marques, Numerical
simulation of an ethylene re-liquefaction plant,
International Journal of Energy Research 21 (7) (1997)
597.

[45Q] C.F. Bowman, D.J. Benton, Oriented spray-assisted
cooling tower, Journal of the Cooling Tower Institute 18
(1) (1997) 24.

[46Q] Y.-M. Chen, C.-Y. Sun, Study on enhanced heat and
mass transfer characteristics using rib plates for combined
absorber—evaporator exchanger, Chung-Kuo Chi Hsueh
Kung Ch’Eng Hsueh Pao/Journal of the Chinese Society
of Mechanical Engineers 18 (4) (1997) 359.

[47Q] Y.M. Chen, C.Y. Sun, Experimental study on the heat
and mass transfer of a combined absorber—evaporator
exchanger, International Journal of Heat and Mass
Transfer 40 (4) (1997) 961.

[48Q] H.T.A. El-Dessouky, A. Al-Haddad, F. Al-Juwayhel,
Modified analysis of counter flow wet cooling towers,
Journal of Heat Transfer — Transactions of the ASME
119 (3) (1997) 617.

Heat transfer applications — heat exchangers and heat
pipes: enhancement

[49Q] A. Bensafi, S. Borg, D. Parent, CYRANO: A compu-
tational model for the detailed design of plate-fin-and-tube
heat exchangers using pure and mixed refrigerants
Internationale du Froid, International Journal of
Refrigeration Revue 20 (3) (1997) 218.

[50Q] A.E. Bergles, Heat transfer enhancement — the ma-

turing of second-generation heat transfer technology, Heat
Transfer Engineering 18 (1) (1997) 47.

[51Q] L. Broniarz-Press, Enhancement of mass transfer coeffi-
cients in spiral films, International Journal of Heat and
Mass Transfer 40 (17) (1997) 4197.

[52Q] A. Campo, J. Chang, Correlation equations for friction
factors and convective coefficients in tubes containing bun-
dles of internal, longitudinal fins, Wairme und
Stoffiibertragung— Thermo and Fluid Dynamics 33 (3)
(1997) 225.

[53Q] A. Campo, R.E. Stuffle, Symbolic mathematics for the
calculation of thermal efficiencies and tip temperatures in
annular fins of uniform thickness, International Journal of
Heat and Mass Transfer 40 (2) (1997) 490.

[54Q] K. Cen, X. Li, Y. Li, J. Yan, Y. Shen, S. Liang, M. Ni,
Experimental study of a finned tubes impact gas—solid
separator for CFB boilers, Chemical Engineering Journal
66 (3) (1997) 159.

[55Q] Y.-J. Chang, C.-C. Wang, Generalized heat transfer
correlation for louver fin geometry, International Journal
of Heat and Mass Transfer 40 (3) (1997) 533.

[56Q] G. Fabbri, Genetic algorithm for fin profile optimiz-
ation, International Journal of Heat and Mass Transfer 40
(9) (1997) 2165.

[57Q] M. Fiebig, Wing-type vortex generators (WVGS) heat
transfer enhancement mechanisms and potential for heat
transfer surfaces and heat exchangers, Heat and
Technology 15 (1) (1997) 31.

[58Q] S. Garimella, J.W. Coleman, A. Wicht, Tube and fine
geometry alternatives for the design of absorption-heat-
pump heat exchangers, Journal of Enhanced Heat
Transfer 4 (3) (1997) 217.

[59Q] J.-Y. Jang, L.-K. Chen, Numerical analysis of heat
transfer and fluid flow in a three-dimensional wavy-fin and
tube heat exchanger, International Journal of Heat and
Mass Transfer 40 (16) (1997) 3981.

[60Q] Y.T. Kang, R. Stout, R.N. Christensen, Effects of incli-
nation angle on flooding in a helically fluted tube with a
twisted insert, International Journal of Multiphase Flow
23 (6) (1997) 1111.

[61Q] Y.T. Kang, R. Stout, R.N. Christensen, Experimental
investigation on flooding in a fluted tube with and without
a twisted insert, Journal of Enhanced Heat Transfer 4 (2)
(1997) 111.

[62Q] N.H. Kim, J.H. Yun, R.L. Webb, Heat transfer and
friction correlations for wavy plate fin-and-tube heat
exchangers, Journal of Heat Transfer — Transactions of
the ASME 119 (3) (1997) 560.

[63Q] A. Klaczak, Report from experiments on heat transfer
by forced vibrations of exchangers, Wirme und
Stoffiibertragung — Thermo and Fluid Dynamics 32 (6)
(1997) 477.

[64Q] B. Kundu, P.K. Das, Optimum dimensions of plate fins
for fin-tube heat exchangers, International Journal of Heat
and Fluid Flow 18 (5) (1997) 530.

[65Q] C.W. Leung, S.D. Probert, Heat-exchanger perform-
ance: influence of gap width between consecutive vertical
rectangular fin-arrays, Applied Energy 56 (1) (1997) 1.

[66Q] Q. Li, Z. Chen, U. Flechtner, H.-J. Warnecke, Local
and overall heat transfer around a pin finned tube in
crossflow, Chemische Technik 49 (6) (1997) 288.



2518 E.R.G. Eckert et al. [ Int. J. Heat Mass Transfer 43 (2000) 2431-2528

[67Q] A. Mokrani, C. Castelain, H. Peerhossaini, Effects of
chaotic advection on heat transfer, International Journal
of Heat and Mass Transfer 40 (13) (1997) 3089.

[68Q] R. Mukherjee, Avoid operating problems in air-cooled
heat exchangers, Hydrocarbon Processing 76 (3) (1997).
[69Q] A. Muley, R.M. Manglik, Enhanced heat transfer
characteristics of single-phase flows in a plate heat exchan-
gers with mixed chevron plates, Journal of Enhanced Heat

Transfer 4 (3) (1997) 187.

[70Q] B.S.V. Prasad, Fin efficiency and mechanisms of heat
exchange through fins in multi-stream plate-fin heat
exchangers: development and application of a rating algor-
ithm, International Journal of Heat and Mass Transfer 40
(18) (1997) 4279.

[71Q] C. Ranganayakulu, K.N. Seetharamu, Combined effects
of inlet fluid flow and temperature nonuniformity in cross
flow plate-fin compact heat exchanger using finite element
method, Wiarme und Stoffiibertragung—Thermo and Fluid
Dynamics 32 (5) (1997) 375.

[72Q] C. Ranganayakulu, K.N. Seetharamu, K.V. Sreevatsan,
Effects of inlet fluid flow nonuniformity on thermal per-
formance and pressure drops in crossflow plate-fin com-
pact heat exchangers, International Journal of Heat and
Mass Transfer 40 (1) (1997) 27.

[73Q] L.A.O. Rocha, F.E.M. Saboya, J.V.C. Vargas,
Comparative study of elliptical and circular sections in
one- and two-row tubes and plate fin heat exchangers,
International Journal of Heat and Fluid Flow 18 (2)
(1997) 247.

[74Q] R. Romero-Mendez, M. Sen, K.T. Yang, R.L.
McClain, Effect of tube-to-tube conduction on plate-fin
and tube heat exchanger performance, International
Journal of Heat and Mass Transfer 40 (16) (1997) 3909.

[75Q] M. Salehi, M.M. Ohadi, S. Dessiatoun, EHD enhanced
convective boiling of R-134a in grooved channels — appli-
cation to subcompact heat exchangers, Journal of Heat
Transfer — Transactions of the ASME 119 (4) (1997) 805.

[76Q] S.Z. Shuja, S.M. Zubair, Thermoeconomic optimization
of constant cross-sectional area fins, Journal of Heat
Transfer — Transactions of the ASME 119 (4) (1997) 860.

[77Q] V. Srinivasan, R.K. Shah, Fin efficiency of extended
surfaces in two-phase flow, International Journal of Heat
and Fluid Flow 18 (4) (1997) 419.

[78Q] Y. Tada, A. Takimoto, Y. Hayashi, Heat transfer
enhancement in a convective field by applying ionic wind,
Journal of Enhanced Heat Transfer 4 (2) (1997) 71.

[79Q] J.R. Thome, Heat transfer augmentation of shell-and-
tube heat exchangers for the chemical processing industry,
Journal of Enhanced Heat Transfer 4 (2) (1997) 147.

[80Q] C.C. Wang, W.L. Fu, C.T. Chang, Heat transfer and
friction characteristics of typical wavy fin-and-tube heat
exchangers, Experimental Thermal and Fluid Science 14
(2) (1997) 174.

[81Q] J. Wei, K. Hijikata, T. Inoue, Fin efficiency enhance-
ment using a gravity-assisted planar heat pipe,
International Journal of Heat and Mass Transfer 40 (5)
(1997) 1045.

[82Q] R.A. Wirtz, R. Sohal, H. Wang, Thermal performance
of pin-fin fan-sink assemblies, Journal of Electronic
Packaging 119 (1) (1997) 26.

[83Q] R.-H. Yeh, Analytical study of the optimum dimensions

of rectangular fins and cylindrical pin fins, International
Journal of Heat and Mass Transfer 40 (15) (1997) 3607.
[84Q] F.W.H. Yik, C.P. Underwood, W.K. Chow, Chilled-
water cooling and dehumidifying coils with corrugated
plate fins: modelling method, Building Services
Engineering Research and Technology 18 (1) (1997) 47.

Heat transfer applications — heat exchangers and heat
pipes. surface effects — fouling/deposits

[85Q] B. Bansal, H. Muller-Steinhagen, X.D. Chen, Effect of
suspended particles on crystallization fouling in plate heat
exchangers, Journal of Heat Transfer — Transactions of
the ASME 119 (3) (1997) 568.

[86Q] G. Bergeles, D. Bouris, M. Yianneskis, S. Balabani, A.
Kravaritis, S. Itskos, Effects of fouling on the efficiency of
heat exchangers in lignite utility boilers, Applied Thermal
Engineering 17 (8-10) (1997) 739.

[87Q] T.R. Bott, Aspects of crystallization fouling,
Experimental Thermal and Fluid Science 14 (4) (1997)
356.

[88Q] D. Bouris, G. Bergeles, Numerical calculation of the
effect of deposit formation on heat-exchanger efficiency,
International Journal of Heat and Mass Transfer 40 (17)
(1997) 4073.

[89Q] S. Briancon, D. Colson, J.P. Klein, Experimental study
and theoretical approach of cooling surfaces fouling in
industrial crystallizers, Chemical Engineering Research and
Design 75 (A2) (1997) 147.

[90Q] T. Butcher, S.W. Lee, Y. Celebi, W. Litzke, Fouling of
heat-transfer surfaces in oil-fired boilers for domestic heat-
ing, Journal of the Institute of Energy 70 (485) (1997) 151.

[91Q] S.D. Changani, M.T. Belmar-Beiny, P.J. Fryer,
Engineering and chemical factors associated with fouling
and cleaning in milk processing, Experimental Thermal
and Fluid Science 14 (4) (1997) 392.

[92Q] F. Delplace, J.C. Leuliet, D. Levieux, Reaction engin-
eering approach to the analysis of fouling by whey pro-
teins of a six-channels-per-pass plate heat exchanger,
Journal of Food Engineering 34 (1) (1997) 91.

[93Q] N. Epstein, Elements of particle deposition onto non-
porous solid surfaces parallel to suspension flows,
Experimental Thermal and Fluid Science 14 (4) (1997)
323.

[94Q] H.-C. Flemming, Reverse osmosis membrane biofoul-
ing, Experimental Thermal and Fluid Science 14 (4) (1997)
382.

[95Q] J.M. Grillot, G. Icart, Fouling of a cylindrical probe
and a finned tube bundle in a diesel exhaust environment,
Experimental Thermal and Fluid Science 14 (4) (1997)
442.

[96Q] 1.D. Isdale, P. Mercier, J.M. Grillot, A. Mulholland, J.
Gomatam, Integrated modelling of process heat transfer
with combustion and fouling, Applied Thermal
Engineering 17 (8-10) (1997) 751.

[97Q] M.A.S. Jeronimo, L.F. Melo, A.S. Braga, P.J.B.F.
Ferreira, C. Martins, Monitoring the thermal efficiency of
fouled heat exchangers: a simplified method, Experimental
Thermal and Fluid Science 14 (4) (1997) 455.

[98Q] L.F. Melo, T.R. Bott, Biofouling in water systems,



E.R.G. Eckert et al. [ Int. J. Heat Mass Transfer 43 (2000) 2431-2528 2519

Experimental Thermal and Fluid Science 14 (4) (1997)
375.

[99Q] H. Mueller-Steinhagen, C.A. Branch, Heat transfer and
heat transfer fouling in Kraft black liquor evaporators,
Experimental Thermal and Fluid Science 14 (4) (1997)
425.

[100Q] H. Muller-Steinhagen, Q. Zhao, Investigation of low
fouling surface alloys made by ion implantation technol-
ogy, Chemical Engineering Science 52 (19) (1997) 3321.

[101Q] R. Oliveira, Understanding adhesion: a means for pre-
venting fouling, Experimental Thermal and Fluid Science
14 (4) (1997) 316.

[102Q] J. Rieke, J. Brinker, S. Bogart, Weyerhaeuser tries new
crystallizer design to reduce fouling, cut power consump-
tion, Pulp and Paper 71 (7) (1997) 111.

[103Q] L.F. Socorro de Almeida, V. de Matos Beleza, 1.M.
Bras Pereira, Contribution of air pollution to the fouling
of heat exchangers in cooling water circuits, Experimental
Thermal and Fluid Science 14 (4) (1997) 438.

[104Q] E.F.C. Somerscales, Fundamentals of corrosion foul-
ing, Experimental Thermal and Fluid Science 14 (4) (1997)
33s.

[105Q] J. Visser, T.J.M. Jeurnink, Fouling of heat exchangers
in the dairy industry, Experimental Thermal and Fluid
Science 14 (4) (1997) 407.

[106Q] A.P. Watkinson, D.I. Wilson, Chemical reaction foul-
ing: a review, Experimental Thermal and Fluid Science 14
(4) (1997) 361.

[107Q] R.L. Wetegrove, R.H. Banks, M.R. Hermiller, Optical
monitor for improved fouling control in cooling systems,
Journal of the Cooling Tower Institute 18 (1) (1997) 52.

[108Q] S.M. Zubair, A.K. Sheikh, M.O. Budair, M.A. Badar,
Maintenance strategy for heat transfer equipment subject
to fouling: a probabilistic approach, Journal of Heat
Transfer — Transactions of the ASME 119 (3) (1997) 575.

[109Q] S.M. Zubair, A.K. Sheikh, M.O. Budair, M.U. Haq,
A. Quddus, O.A. Ashiru, Statistical aspects of CaCO;
fouling in AISI 316 stainless-steel tubes, Journal of Heat
Transfer — Transactions of the ASME 119 (3) (1997) 581.

Heat transfer applications — heat exchangers and heat
pipes: reactors — chemical

[110Q] J. Castaing-Lasvignottes, P. Neveu, Development of a
numerical sizing tool applied to a solid—gas thermochemi-
cal transformer. Part II: influence of external couplings on
the dynamic behaviour of a solid-gas thermochemical
transformer, Applied Thermal Engineering 17 (6) (1997)
519.

[111Q] S.A. Dadebo, M.L. Bell, P.J. McLellan, K.B.
McAuley, Temperature control of industrial gas phase
polyethylene reactors, Journal of Process Control 7 (2)
(1997) 83.

[112Q] Y. Jiang, K.B. McAuley, J.C.C. Hsu, Effects of oper-
ating conditions on heat removal from polyethylene reac-
tors, AIChE Journal 43 (8) (1997) 2073.

[113Q] Y. Jiang, K.B. McAuley, J.C.C. Hsu, Heat removal
from gas-phase polyethylene reactors in the supercon-
densed mode, Industrial and Engineering Chemistry
Research 36 (4) (1997) 1176.

[114Q] Y. Jiang, K.B. McAuley, J.C.C. Hsu, Nonequilibrium

modeling of condensed mode cooling of polyethylene reac-
tors, AIChE Journal 43 (1) (1997) 13.

[115Q] A. Mulder, O. Brost, P. Neumann, Catalytic combus-
tion in a sintered metal reactor with integrated heat
exchanger, Applied Thermal Engineering 17 (8—10) (1997)
825.

[116Q] M. Pedernera, D.O. Borio, J.A. Porras, Steady-state
multiplicity in cocurrently cooled autothermal reactors,
AIChE Journal 43 (1) (1997) 127.

[117Q] C.H. Phillips, G. Lauschke, H. Peerhossaini,
Intensification of batch chemical processes by using inte-
grated chemical reactor-heat exchangers, Applied Thermal
Engineering 17 (8-10) (1997) 809.

[118Q] D. Wolf, M. Hoehenberger, M. Baerns, External mass
and heat transfer limitations of the partial oxidation of
methane over a Pt/MgO catalyst — consequences for adia-
batic reactor operation, Industrial and Engineering
Chemistry Research 36 (8) (1997) 3345.

[119Q] H. Zuefle, T. Turek, Catalytic combustion in a reactor
with periodic flow reversal. Part 2: steady-state reactor
model, Chemical Engineering and Processing 36 (5) (1997)
341.

Heat transfer applications — heat exchangers and heat
pipes: thermosyphons

[120Q] B. Badran, F.M. Gerner, P. Ramadas, T. Henderson,
K.W. Baker, Experimental results for low-temperature sili-
con micromachined micro heat pipe arrays using water
and methanol as working fluids, Experimental Heat
Transfer 10 (4) (1997) 253.

[121Q] J.E. Bryan, J. Seyed-Yagoobi, Heat transport enhance-
ment of monogroove heat pipe with electrohydrodynamic
pumping, Journal of Thermophysics and Heat Transfer 11
(3) (1997) 454.

[122Q] Y. Cao, M. Gao, J.E. Beam, B. Donovan,
Experiments and analyses of flat miniature heat pipes,
Journal of Thermophysics and Heat Transfer 11 (2) (1997)
158.

[123Q] A. Faghri, D. Khrustalev, Advances in modeling of
enhanced flat miniature heat pipes with capillary grooves,
Journal of Enhanced Heat Transfer 4 (2) (1997) 99.

[124Q] M. Furukawa, Extended Silverstein’s correlations on
heat pipe heat transport limits, Transactions of the Japan
Society for Aeronautical and Space Sciences 40 (127)
(1997) 69.

[125Q] J.M. Ochterbeck, Modeling of room-temperature heat
pipe startup from the frozen state, Journal of
Thermophysics and Heat Transfer 11 (2) (1997) 165.

[126Q] J.H. Park, Study on thermal performance of heat pipe
for optimum placement of satellite equipment, Etri Journal
19 (2) (1997) 59.

[127Q] S.K. Thomas, K.L. Yerkes, Quasi-steady-state per-
formance of a heat pipe subjected to transient acceleration
loadings, Journal of Thermophysics and Heat Transfer 11
(2) (1997) 306.

[128Q] Z. Zhao, C.T. Avedisian, Enhancing forced air convec-
tion heat transfer from an array of parallel plate fins using
a heat pipe, International Journal of Heat and Mass
Transfer 40 (13) (1997) 3135.

[129Q] N. Zhu, K. Vafai, Numerical and analytical investi-



2520 E.R.G. Eckert et al. [ Int. J. Heat Mass Transfer 43 (2000) 2431-2528

gation of vapor flow in a disk-shaped heat pipe incorpor-
ating secondary flow, International Journal of Heat and
Mass Transfer 40 (12) (1997) 2887.

[130Q] Z.J. Zuo, A. Faghri, Boundary element approach to
transient heat pipe analysis, Numerical Heat Transfer Part
A — Applications 32 (3) (1997) 205.

Heat transfer applications — heat exchangers and heat
pipes: miscellaneous

[131Q] T.A. Ameel, R.O. Warrington, R.S. Wegeng, M.K.
Drost, Miniaturization technologies applied to energy sys-
tems, Energy Conversion and Management 38 (10-13)
(1997) 969.

[132Q] J.J. Bonilla, J.M. Blanco, L. Lopez, J.M. Sala,
Technological recovery potential of waste heat in the
industry of the Basque country, Applied Thermal
Engineering 17 (3) (1997) 283.

[133Q] P.-H. Chen, Z.-C. Chang, Measurements of thermal
performance of cryocooler regenerators using an improved
single-blow method, International Journal of Heat and
Mass Transfer 40 (10) (1997) 2341.

[134Q] T.S. Fisher, K.E. Torrance, K.K. Sikka, Analysis and
optimization of a natural draft heat sink system, IEEE
Transactions on Components Packaging and
Manufacturing Technology Part A 20 (2) (1997) 111.

[135Q] Z.-X. Gong, A.S. Mujumdar, Finite-element analysis
of cyclic heat transfer in a shell-and-tube latent heat
energy storage exchanger, Applied Thermal Engineering 17
(6) (1997) 583.

[136Q] A.J. Organ, Analysis of the gas turbine rotary regen-
erator, Proceedings of the Institution of Mechanical
Engineers Part D Journal of Automobile Engineering 211
(2) (1997) 97.

[137Q] J.A. Schroyer, Understand the basics of steam injec-
tion heating, Chemical Engineering Progress 93 (5) (1997)
52.

[138Q] L. Serres, A. Trombe, J.H. Conilh, Study of coupled
energy saving systems sensitivity factor analysis, Building
and Environment 32 (2) (1997) 137.

[139Q] T. Skiepko, Indirect estimation of leakage distribution
in steam boiler rotary regenerators, Heat Transfer
Engineering 18 (1) (1997) 56.

[140Q] M. Tasaka, C. Hayashi, T. Aihara, Heat transfer and
pressure loss characteristics of very compact heat sinks,
Sumitomo Search n59 (1997) 131.

[141Q] V. Tufano, Heat recovery in distillation by means of
absorption heat pumps and heat transformers, Applied
Thermal Engineering 17 (2) (1997) 171.

[142Q] R. van Heel, Energy savings by optimising the use of
cooling systems, Energy World v 249 (1997) 14.

[143Q] K. Wojs, T. Tietze, Effects of the temperature interfer-
ence on the results obtained using the Wilson plot tech-
nique, Wirme und Stoffiibertragung— Thermo and Fluid
Dynamics 33 (3) (1997) 241.

Heat transfer applications — general: aeronautics,
aerospace

[1S] J.A. Given, S. Anghaie, Computational model for ther-

mal fluid design analysis of nuclear thermal rockets,
Nuclear Technology 117 (1) (1997) 87.

[2S] R.N. Gupta, J.N. Moss, J.M. Price, Assessment of ther-
mochemical nonequilibrium and slip effects for orbital re-
entry experiment, Journal of Thermophysics and Heat
Transfer 11 (4) (1997) 562.

[3S] B.R. Hollis, J.N. Perkins, High-enthalpy aerothermody-
namics of a Mars entry vehicle. Part 1: experimental
results, Journal of Spacecraft and Rockets 34 (4) (1997)
449.

[4S] D. Olynick, T. Tam, Trajectory-based validation of the
shuttle heating environment, Journal of Spacecraft and
Rockets 34 (2) (1997) 172.

[5S] N. Ramesh, S.P. Venkateshan, Optimum finned tubular
space radiator, Heat Transfer Engineering 18 (4) (1997)
69.

[6S] F. Saeed, M.S. Selig, M.B. Bragg, Design of subscale air-
foils with full-scale leading edges for ice accretion testing,
Journal of Aircraft 34 (1) (1997) 94.

[7S] V.P. Stulov, Interactions of space bodies with atmos-
pheres of planets, Applied Mechanics Reviews 50 (11)
(1997) 671.

Heat transfer applications — general: bioengineering

[8S] V.N. Bagratashvili, E.N. Sobol, A.P. Sviridov, V.K.
Popov, A.I. Omel’chenko, S.M. Howdle, Thermal and dif-
fusion processes in laser-induced stress relaxation and
reshaping of cartilage, Journal of Biomechanics 30 (8)
(1997) 813.

[9S] A. Bejan, Theory of organization in nature: pulsating
physiological processes, International Journal of Heat and
Mass Transfer 40 (9) (1997) 2097.

[10S] A.K. Cousins, On the Nusselt number in heat transfer
between multiple parallel blood vessels, Journal of
Biomechanical Engineering 119 (1) (1997) 127.

[11S] M.G. Davies, Wall transient heat flow using time-
domain analysis, Building and Environment 32 (5) (1997)
427.

[12S] S. Endo, T. Masuzawa, E. Tatsumi, Y. Taenaka, T.
Nakatani, T. Ohno, Y. Wakisaka, T. Nishimura, Y.
Takewa, M. Nakamura, K. Takiura, Y.-S. Sohn, H.
Takano, In vitro and in vivo heat dissipation of an electro-
hydraulic totally implantable artificial heart, ASAIO
Journal 43 (5) (1997) M592.

[13S] Y. Kanai, T. Tsukamoto, Y. Saitoh, M. Miyakawa, T.
Kashiwa, Analysis of a hyperthermic treatment using a
reentrant resonant cavity applicator for a heterogeneous
model with blood flow, IEEE Transactions on Magnetics
33 (2) (1997) 2175.

[14S] D. Loyd, M. Karlsson, B.-E. Erlandsson, J.-G. Sjodin,
P. Ask, Computer analysis of hyperthermia treatment of
the prostate, Advances in Engineering Software 28 (6)
(1997) 347.

[15S] A. Maffezzoli, D. Ronca, G. Guida, I. Pochini, L.
Nicolais, In-situ polymerization behaviour of bone
cements, Journal of Materials Science — Materials in
Medicine 8 (2) (1997) 75.

[16S] K. Matsunaga, F. Sudou, S.-I. Tanabe, Evaluation of
comfort of thermal environment in vehicle occupant com-
partment, JSAE Review 18 (1) (1997) 74.



E.R.G. Eckert et al. [ Int. J. Heat Mass Transfer 43 (2000) 2431-2528 2521

[17S] I.A. Raja, F. Nicol, Technique for recording and analy-
sis of postural changes associated with thermal comfort,
Applied Ergonomics 28 (3) (1997) 221.

[18S] B. Rubinsky, Microscale heat transfer in biological sys-
tems at low temperatures, Experimental Heat Transfer 10
(1) (1997) 1.

[19S] Y. Satsumoto, K. Ishikawa, M. Takeuchi, Evaluating
quasi-clothing heat transfer: a comparison of the vertical
hot plate and the thermal manikin, Textile Research
Journal 67 (7) (1997) 503.

[20S] S.K. Thomas, P.A. Peterson, A.J. Blair, Numerical
modeling of transdermal heat transfer due to air bag
deployment, Numerical Heat Transfer Part A —
Applications 31 (5) (1997) 469.

[21S] J.V.C. Vargas, L. Gavidia-Ceballos, Temperature distri-
bution in expiratory speaking flow, and early detection of
vocal fold pathology, Journal of Medical Engineering and
Technology 21 (5) (1997) 190.

[22S] S. Weinbaum, L.X. Xu, L. Zhu, A. Ekpene, New funda-
mental bioheat equation for muscle tissue. Part I: blood
perfusion term, Journal of Biomechanical Engineering 119
(3) (1997) 278.

[23S] K. Yamazaki, T. Mori, J. Tomioka, P. Litwak, J.F.
Antaki, O. Tagusari, H. Koyanagi, B.P. Griffith, R.L.
Kormos, Cool seal system: a practical solution to the shaft
seal problem and heat related complications with implan-
table rotary blood pumps, ASAIO Journal 43 (5) (1997)
M567.

Heat transfer applications — general. digital data
processing — electronics

[24S] W. Allegretto, B. Shen, T. Kleckner, A.M. Robinson,
Micromachined polysilicon power dissipation: simulation
and experiment, IEEE Transactions on Computer-Aided
Design of Integrated Circuits and Systems 16 (6) (1997)
627.

[25S] A. Aranyosi, L.M.R. Bolle, H.A. Buyse, Compact air-
cooled heat sinks for power packages, IEEE Transactions
on Components Packaging and  Manufacturing
Technology Part A 20 (4) (1997) 442.

[26S] M.I. Campbell, C.H. Amon, J. Cagan, Optimal three-
dimensional placement of heat generating electronic com-
ponents, Journal of Electronic Packaging 119 (2) (1997)
106.

[27S] J.C.S. Fagundes, A.J. Batista, P. Viarouge, Thermal
modeling of pot core magnetic components used in high
frequency static converters, IEEE Transactions on
Magnetics 33 (2) (1997) 1710.

[28S] J.M. Fusaro, P. Rodriguez, Computational fluid
dynamic and heat transfer analysis of an Al/SiC IGBT
power hybrid package, Proceedings of the International
Symposium and Exhibition on Advanced Packaging
Materials Processes, Properties and Interfaces, Braselton,
USA, March 9-12 1997, p. 169.

[29S] C.V. Godbold, V.A. Sankaran, J.L. Hudgins, Thermal
analysis of high-power modules, IEEE Transactions on
Power Electronics 12 (1) (1997) 3.

[30S] T. Hertzberg, Multilayer cooldown, Printed Circuit
Fabrication 20 (1) (1997).

[31S] W.R. Hunter, Self-consistent solutions for allowed inter-

connect current density. Part I: implications for technology
evolution, IEEE Transactions on Electron Devices 44 (2)
(1997) 304.

[32S] T.-Y.T. Lee, V. Hause, M. Mahalingam, Liquid encap-
sulated MCM package — thermal demonstration, IEEE
Transactions on Components Packaging and
Manufacturing Technology Part A 20 (2) (1997) 120.

Heat transfer applications — general: energy

[33S] G.B. Tarbutton, P.A. House, D.A. Hallerberg, IEEE
recommended practice for the testing, design, installation,
and maintenance of electrical resistance heat tracing for
commercial applications, IEEE Transactions on Industry
Applications 33 (4) (1997) 1035.

[34S] H. Bunz, C.B.A. Forty, K.F. Freudenstein, W. Raskob,
I. Cook, SEAFP modeling of accident sequences, source
terms, and public doses, Journal of Fusion Energy 16 (3)
(1997) 269.

[35S] R. Caporali, T. Pinna, Multiple failure accident
sequences for SEAFP reactor, Journal of Fusion Energy
16 (1/2) (1997) 45.

[36S] 1.W. Eames, H.M. Sabir, Potential benefits of electrohy-
drodynamic enhancement of two-phase heat transfer in the
design of refrigeration systems, Applied Thermal
Engineering 17 (1) (1997) 79.

[37S] Y. Eguchi, H. Takeda, T. Koga, N. Tanaka, K.
Yamamoto, Quantitative prediction of natural circulation
in an LMFR with a similarity law and a water test,
Nuclear Engineering and Design 178 (3) (1997) 295.

[38S] M.M. Elkotb, S.A. El-Sayed, R.M. El-Taher, A.M.E.
Abdel-Latif, Organic dust ignition in the high temperature
flow behind a shock wave, Process Safety and
Environmental Protection 75 (1) (1997) 14.

[39S] N.K. Ghaddar, Numerical simulation of a vertical ther-
mosyphonic loop placed in a transverse magnetic field,
Numerical Heat Transfer Part B — Fundamentals 32 (2)
(1997) 231.

[40S] G.E. Giles Jr, Local analysis technique for the advanced
neutron source reactor fuel defect studies, Nuclear
Technology 117 (3) (1997) 306.

[41S] S.R. Hanna, J.C. Chang, X.J. Zhang, Modeling acciden-
tal releases to the atmosphere of a dense reactive chemical
(uranium hexafluoride), Atmospheric Environment 31 (6)
(1997) 901.

[42S] G.D. Harvel, J.S. Chang, V.S. Krishnan, Two-phase
flow regime map for a MAPLE-type nuclear research reac-
tor fuel channel: effect of hexagonal finned bundle,
Nuclear Technology 118 (2) (1997) 151.

[43S] C.J. Ho, S.P. Chiou, C.S. Hu, Heat transfer character-
istics of a rectangular natural circulation loop containing
water near its density extreme, International Journal of
Heat and Mass Transfer 40 (15) (1997) 3553.

[44S] R.A. Jones, L.N. Myrabo, H.T. Nagamatsu, Numerical
investigation of vibrational nonequilibrium effects in
hydrogen—oxygen rocket engines, Journal of
Thermophysics and Heat Transfer 11 (1) (1997) 19.

[45S] T. Kojima, K. Nishiwaki, Modeling of flame-wall inter-
action for combustion and heat transfer in S.I. engines,
JSAE Review 18 (1) (1997) 11.

[46S] S.-W. Lee, W.-P. Baek, S.H. Chang, Assessment of pas-



2522 E.R.G. Eckert et al. [ Int. J. Heat Mass Transfer 43 (2000) 2431-2528

sive containment cooling concepts for advanced pressur-
ized water reactors, Annals of Nuclear Energy 24 (6)
(1997) 467.

[47S] A. Natalizio, J. Collen, G. Vieider, Cooling system de-
sign options for a fusion reactor, Journal of Fusion
Energy 16 (1/2) (1997) 149.

[48S] Y. Okano, S.-I. Koshizuka, Y. Oka, Safety analysis of a
supercritical pressure, light water cooled and moderated
reactor with double tube water rods, Annals of Nuclear
Energy 24 (17) (1997) 1447.

[49S] D.P. Shatto, J.A. Besly, G.P. Peterson, Visualization
study of flooding and entrainment in a closed two-phase
thermosyphon, Journal of Thermophysics and Heat
Transfer 11 (4) (1997) 579.

[50S] P.J. Stuttaford, P.A. Rubini, Preliminary gas turbine
combustor design using a network approach, Journal of
Engineering for Gas Turbines and Power — Transactions
of the ASME 119 (3) (1997) 546.

[51S] P. Terdtoon, M. Chailungkar, S. Ritthidej, M. Shiraishi,
Effects of Bond numbers on internal flow patterns of an
inclined, closed, two-phase thermosyphon at normal oper-
ating conditions, Experimental Heat Transfer 10 (4) (1997)
233.

Heat transfer applications — general: environment

[52S] A. Golitsyn, L. Courel, P. Debriette, Fault-related coali-
fication anomaly in the Blanzy—Montceau Coal Basin
(Massif Central, France), International Journal of Coal
Geology 33 (3) (1997) 209.

[53S] J.M. Gregory, J.F.B. Mitchell, Climate response to CO,
of the Hadley centre coupled AOGCM with and without
flux adjustment, Geophysical Research Letters 24 (15)
(1997) 1943.

[54S] A.N. Hahmann, R.E. Dickinson, RCCM2-BATS model
over tropical South America: applications to tropical
deforestation, Journal of Climate 10 (8) (1997) 1944.

[55S] AJ.L. Harris, D.S. Stevenson, Magma budgets and
steady-state  activity of Vulcano and Stromboli,
Geophysical Research Letters 24 (9) (1997) 1043.

[56S] J.M. Herbert, G.T. Johnson, A.J. Arnfield, Coupling of
a scalar dispersion and an urban canyon energy budget
model, Mathematics and Computers in Simulation 43 (3—
6) (1997) 277.

[57S] E. Holzbecher, Numerical studies on thermal convection
in cold groundwater, International Journal of Heat and
Mass Transfer 40 (3) (1997) 605.

[58S] S. Huang, H.N. Pollack, P.Y. Shen, Late quaternary
temperature changes seen in world-wide continental heat
flow measurements, Geophysical Research Letters 24 (15)
(1997) 1947.

[59S] F. Mongelli, P. Pagliarulo, Influence of water recharge
on heat transfer in a semi-infinite aquifer, Geothermics 26
(3) (1997) 365.

[60S] H.R. Thomas, C.L.W. Li, Assessment of a model of
heat and moisture transfer in unsaturated soil,
Geotechnique 47 (1) (1997) 113.

[61S] B.W. Webb, Y. Zhang, Spatial and seasonal variability
in the components of the river heat budget, Hydrological
Processes 11 (1) (1997) 79.

Heat transfer applications — general: manufacturing

[62S] M. El-Bealy, Fluctuated cooling conditions and solid
shell resistance in continuously cast steel slabs, Canadian
Metallurgical Quarterly 36 (3) (1997) 203.

[63S] M. El-Bealy, Monotonic and fluctuated cooling
approaches in secondary cooling zones during continuous
casting, Canadian Metallurgical Quarterly 36 (1) (1997)
49.

[64S] C. Lampa, A.F.H. Kaplan, J. Powell, C. Magnusson,
Analytical thermodynamic model of laser welding, Journal
of Physics D — Applied Physics 30 (9) (1997) 1293.

[65S] S.H.K. Lee, Y. Jaluria, Simulation of the transport pro-
cesses in the neck-down region of a furnace drawn optical
fiber, International Journal of Heat and Mass Transfer 40
(4) (1997) 843.

[66S] N. Neimarlija, L. Skerget, M. Delic, BEM analysis of
heat transfer in technological process of drawing wire,
Engineering Analysis with Boundary Elements 20 (3)
(1997) 261.

[67S] M. Orme, C. Huang, Phase change manipulation for
droplet-based solid freeform fabrication, Journal of Heat
Transfer — Transactions of the ASME 119 (4) (1997) 818.

[68S] H.-J. Park, W.-J. Yang, Turbulent two-phase mixing in
gas-stirred ladle systems for continuous casting appli-
cations, Numerical Heat Transfer Part A — Applications
31 (5) (1997) 493.

[69S] S.W. Rienstra, Geometrical effects in a Joule heating
problem from miniature soldering, Journal of Engineering
Mathematics 31 (1) (1997) 59.

[70S] M. Ushio, C.S. Wu, Mathematical modeling of three-
dimensional heat and fluid flow in a moving gas metal arc
weld pool, Metallurgical and Materials Transactions B —
Process Metallurgy and Materials Processing Science 28
(3) (1997) 509.

[71S] S.-B. Wang, H.-S. Kou, Cooling effectiveness of cutting
fluid in creep feed grinding, International Communications
in Heat and Mass Transfer 24 (6) (1997) 771.

[72S] K. Watanabe, M. Suzuki, K. Murakami, H. Kondo, A.
Miyamoto, T. Shiomi, Effect of mold powder crystalliza-
tion on heat transfer in continuous casting mold, Nkk
Technical Review. n 1997 (1997) 20.

[73S] C. Zheng, T. Gu, Temperature distribution in the tool-
chip-workpiece system during the orthogonal cutting pro-
cess, Journal of University of Science and Technology
Beijing: Mineral Metallurgy Materials (Eng. Ed.) 4 (3)
(1997) 30.

Heat transfer applications — general: processing

[74S] P.R. Austin, H. Nogami, J.-I. Yagi, Mathematical
model for blast furnace reaction analysis based on the four
fluid model, ISIJ International 37 (8) (1997) 748.

[75S] P.R. Austin, H. Nogami, J.-I. Yagi, Mathematical
model of four phase motion and heat transfer in the blast
furnace, ISIJ International 37 (5) (1997) 458.

[76S] Z.-M. Cheng, W.-K. Yuan, Initial estimation of heat
transfer and kinetic parameters of a wall-cooled fixed-bed
reactor, Computers and Chemical Engineering 21 (5)
(1997) 511.



E.R.G. Eckert et al. [ Int. J. Heat Mass Transfer 43 (2000) 2431-2528 2523

[77S] S.J. Chew, G.X. Wang, A.B. Yu, P. Zulli, Experimental
study of liquid flow in blast furnace cohesive zone,
Ironmaking and Steelmaking 24 (5) (1997) 392.

[78S] 1. Dincer, New effective Nusselt—Reynolds correlations
for food-cooling applications, Journal of Food
Engineering 31 (1) (1997) 59.

[79S] D.O. Frazier, R.J. Hung, M.S. Paley, Y.T. Long, Effects
of convection during the photodeposition of polydiacety-
lene thin films, Journal of Crystal Growth 173 (1/2) (1997)
172.

[80S] J.C. Fry, H.D. Morgan, W.D. Morris, J.O. Medwell,
Design of steady state test apparatus to evaluate heat
transfer coefficient of spray, Ironmaking and Steelmaking
24 (1) (1997) 47.

[81S] J. Hamel, M. Dostie, Convective heat transfer in calen-
dering, Journal of Pulp and Paper Science 23 (2) (1997)
J71.

[82S] C. Heming, F. Jiang, W. Honggang, Estimation of the
mechanical properties of a 42CrMo steel cylinder with
phase transformation during quenching, Journal of
Materials Processing Technology 63 (1-3) (1997) 568.

[83S] J.H. Hills, W.E. Jones, A.K. Ibrahim, Behaviour of a
pilot-scale horizontal thermosyphon reboiler, Chemical
Engineering Research and Design 75 (A7) (1997) 652.

[84S] S.-W. Hsiao, N. Kikuchi, Numerical analysis of deep
drawing process for thermoplastic composite laminates,
Journal of Engineering Materials and Technology —
Transactions of the ASME 119 (3) (1997) 314.

[85S] S.Y. Hu, Y.-P. Chang, S.-C. Chen, Simulation of cyclic
transient variations in mould temperatures during epoxy
moulding compound curing stage of transfer moulding
process, Plastics Rubber and Composites Processing and
Applications 26 (6) (1997) 256.

[86S] D. Kapila, J. Falkowsky, J.L. Plawsky, Thermal effects
during the curing of concrete pavements, ACI Materials
Journal 94 (2) (1997) 119.

[87S] K.R. Kormanyos, Controlled differential forced convec-
tion heating for glass tempering processes, Journal of
Non-Crystalline Solids 1997 (1997) 235.

[88S] W. Michael, F. Ehrig, C. Hopmann, T. Ricking, Heat
transfer in the hot-runner mould, Kunststoffe Plast Europe
87 (8) (1997) 6.

[89S] V.D. Nagaraju, C.T. Murthy, K. Ramalakshmi, P.N.
Srinivasa Rao, Studies on roasting of coffee beans in a
spouted bed, Journal of Food Engineering 31 (2) (1997)
263.

[90S] B.L. Owsenek, J. Seyed-Yagoobi, Theoretical and exper-
imental study of electrohydrodynamic heat transfer
enhancement through wire-plate corona discharge, Journal
of Heat Transfer — Transactions of the ASME 119 (3)
(1997) 604.

[91S] C.K. Park, P. Basu, Model for prediction of transient
response to the change of fuel feed rate to a circulating
fluidized bed boiler furnace, Chemical Engineering Science
52 (20) (1997) 3499.

[92S] G. Song, T. Bjorge, J. Holen, B.F. Magnussen,
Simulation of fluid flow and gaseous radiation heat trans-
fer in a natural gas-fired furnace, International Journal of
Numerical Methods for Heat and Fluid Flow 7 (1997) 2.

[93S] P. Verboven, B.M. Nicolai, N. Scheerlinck, J. De
Baerdemacker, Local surface heat transfer coefficient in

thermal food process calculations: a CFD approach,
Journal of Food Engineering 33 (1/2) (1997) 15.

[94S] G.X. Wang, A.B. Yu, P. Zulli, Three-dimensional mod-
elling of the wall heat transfer in the lower stack region of
a blast furnace, ISIJ International 37 (5) (1997) 441.

Solar energy: radiation characteristics and related

effects

[IT] Z.D. Adeyefa, B. Holmgren, J.A. Adedokun, Spectral
solar radiation measurements and turbidity: comparative
studies within a tropical and a sub-arctic environment,
Solar Energy 60 (1) (1997) 17.

[2T] V. Badescu, Verification of some very simple clear and
cloudy sky models to evaluate global solar irradiance,
Solar Energy 61 (4) (1997) 251.

[3T] H.G. Beyer, A. Hammer, D. Heinemann, Satellite-de-
rived irradiance statistics for Africa, Solar Energy 59 (4-6)
(1997) 233.

[4T] V.E. Cachorro, M.P. Utrillas, J.A. Martinez-Lozano,
A.M. De Frutos, Preliminary assessment of a detailed two
stream short-wave narrow-band model using spectral radi-
ation measurements, Solar Energy 61 (4) (1997) 265.

[5T] J.C. Ceballos, G.B. De A Moura, Solar radiation assess-
ment using Meteosat 4-VIS imagery, Solar Energy 60 (3/4)
(1997) 209.

[6T] S.X. Cheng, H.P. Hu, L. Chen, Two simple and novel
pyrheliometers, Solar Energy 61 (3) (1997) 203.

[7T] A.A.L. Maduekwe, M.A.C. Chendo, Atmospheric turbid-
ity and the diffuse irradiance in Lagos, Nigeria, Solar
Energy 61 (4) (1997) 241.

[8T] R. Perez, R. Seals, A. Zelenka, Comparing satellite
remote sensing and ground network measurements for the
production of site/time specific irradiance data, Solar
Energy 60 (2) (1997) 89.

[9T] T.V. Ramachandra, D.K. Subramanian, Potential and
prospects of solar energy in Uttara Kannada, district of
Karnataka state, India, Energy Sources 19 (9) (1997) 945.

[10T] M. Ronnelid, B. Karlsson, Irradiation distribution dia-
grams and their use for estimating collectable energy,
Solar Energy 61 (3) (1997) 191.

Solar energy: flat-plate and low-concentrating collectors

[11T] M.T. Al-Kamil, A.A. Al-Ghareeb, Effect of thermal
radiation inside solar air heaters, Energy Conversion and
Management 38 (14) (1997) 1451.

[12T] M. Bosanac, J.E. Nielsen, In situ check of collector
array performance, Solar Energy 59 (4-6) (1997) 135.

[13T] W. Chakroun, M.M. Elsayed, S.F. Alfahed,
Experimental measurements of heat transfer coefficient in
a partially/fully opened tilted cavity, Journal of Solar
Energy Engineering Transactions of the ASME 119 (4)
(1997) 298.

[14T] A. Hachemi, Thermal heat performance enhancement
by interaction between the radiation and convection in
solar air heaters, Renewable Energy 12 (4) (1997) 419.

[15T] K. T.K. Ho, D.L. Loveday, Covered profiled steel clad-
ding as an air heating solar collector: laboratory testing,



2524 E.R.G. Eckert et al. [ Int. J. Heat Mass Transfer 43 (2000) 2431-2528

modelling and validation, Energy and Buildings 26 (3)
(1997) 293.

[16T] Y. Jannot, Y. Coulibaly, Radiative heat transfer in a
solar air heater covered with a plastic film, Solar Energy
60 (1) (1997) 35.

[17T] S. Kumar, V.B. Sharma, T.C. Kandpal, S.C. Mullick,
Wind induced heat losses from outer cover of solar collec-
tors, Renewable Energy 10 (4) (1997) 613.

[18T] A.A. Mohamad, High efficiency solar air heater, Solar
Energy 60 (2) (1997) 71.

[19T] B. Perers, Improved dynamic solar collector test method
for determination of non-linear optical and thermal
characteristics with multiple regression, Solar Energy 59
(4-6) (1997) 163.

[20T] M. Rommel, W. Moock, Collector efficiency factor F’
for absorbers with rectangular fluid ducts contacting the
entire surface, Solar Energy 60 (3/4) (1997) 199.

[2IT] M. Ronnelid, B. Perers, B. Karlsson, On the factoriz-
ation of incidence angle modifiers for CPC collectors,
Solar Energy 59 (4-6) (1997) 281.

[22T] J. Schnieders, Comparison of the energy yield predic-
tions of stationary and dynamic solar collector models and
the models’ accuracy in the description of a vacuum tube
collector, Solar Energy 61 (3) (1997) 179.

[23T] H. Zinian, G. Hongchuan, J. Fulin, L. Wei,
Comparison of optical performance between evacuated
collector tubes with flat and semicylindric absorbers, Solar
Energy 60 (2) (1997) 109.

Solar energy: concentrating collectors and systems

[24T] R. Almanza, A. Lentz, G. Jimenez, Receiver behavior
in direct steam generation with parabolic troughs, Solar
Energy 61 (4) (1997) 275.

[25T] P. Bannister, I.LF. Mayer, Developmental solar thermal
receiver studies for the white cliffs solar thermal power
plant, Journal of Solar Energy Engineering Transactions
of the ASME 119 (1) (1997) 61.

[26T] P. Doron, A. Kribus, The effect of irradiation direc-
tional distribution on absorption in volumetric salar recei-
vers, Journal of Solar Energy Engineering Transactions of
the ASME 119 (1) (1997) 68.

[27T] N. Fraidenraich, J.M. Gordon, R.d.C. Fernandes de
Lima, Improved solutions for temperature and thermal
power delivery profiles in linear solar collectors, Solar
Energy 61 (3) (1997) 141.

[28T] T. Hellmuth, L. Matthews, Experimental characteriz-
ation of a high-temperature, high-flux, solar volumetric
receiver, Experimental Heat Transfer 10 (2) (1997) 141.

[29T] T.E. Hellmuth, L.K. Matthews, Modeling and optimum
design of a wire mesh solar volumetric air receiver,
Journal of Solar Energy Engineering Transactions of the
ASME 119 (3) (1997) 208.

[30T] S. Kalogirou, S. Lloyd, J. Ward, Modelling, optimis-
ation and performance evaluation of a parabolic trough
solar collector steam generation system, Solar Energy 60
(1) (1997) 49.

[31T] J. Karni, A. Kribus, P. Doron, R. Rubin, A. Fiterman,
D. Sagie, The diapr a high-pressure, high-temperature
solar receiver, Journal of Solar Energy Engineering
Transactions of the ASME 119 (1) (1997) 74.

[32T] H. Ries, J.M. Gordon, M. Lasken, High-flux photovol-
taic solar concentrators with kaleidoscope-based optical
designs, Solar Energy 60 (1) (1997) 11.

[33T] M. Shortis, G. Johnston, Photogrammetry — an avail-
able surface characterization tool for solar concentrators:
part 2, assessment of surfaces, Journal of Solar Energy
Engineering Transactions of the ASME 119 (4) (1997) 286.

[34T] W. Spirkl, H. Ries, A. Kribus, Optimal parallel flow in
solar collectors for nonuniform irradiance, Journal of
Solar Energy Engineering Transactions of the ASME 119
(2) (1997) 156.

[35T] W. Spirkl, H. Ries, A. Kribus, Performance of surface
and volumetric solar thermal absorbers, Journal of Solar
Energy Engineering Transactions of the ASME 119 (2)
(1997) 152.

[36T] W. Spirkl, H. Ries, J. Muschaweck, A. Timinger,
Optimized compact secondary reflectors for parabolic
troughs with tubular absorbers, Solar Energy 61 (3) (1997)
153.

Solar energy: solar water heating

[37T] S.D. Dahl, J.H. Davidson, Performance and modeling
of thermosyphon heat exchangers for solar water heaters,
Journal of Solar Energy Engineering Transactions of the
ASME 119 (3) (1997) 193.

[38T] A.H. Fanney, B.P. Dougherty, A photovoltaic solar
water heating system, Journal of Solar Energy Engineering
Transactions of the ASME 119 (2) (1997) 126.

[39T] A.H. Fanney, B.P. Dougherty, K.P. Kramp, Field per-
formance of photovoltaic solar water heating systems,
Journal of Solar Energy Engineering Transactions of the
ASME 119 (4) (1997) 265.

[40T] S. Ito, N. Miura, J.Q. Wang, M. Nishikawa, Heat
pump using a solar collector with photovoltaic modules on
the surface, Journal of Solar Energy Engineering
Transactions of the ASME 119 (2) (1997) 147.

[41T] A.A. Mohamad, Integrated solar collector-storage tank
system with thermal diode, Solar Energy 61 (3) (1997) 211.

[42T] M.R. Riazi, J. Razavi, Performance of polypropylene
and steel tubes in solar water heaters with natural circula-
tion, Energy Sources 19 (2) (1997) 147.

[43T] A.M. Shariah, G.0O.G. Lof, Effects of auxiliary heater
on annual performance of thermosyphon solar water hea-
ter simulated under variable operating conditions, Solar
Energy 60 (2) (1997) 119.

[44T] W. Spirkl, J. Muschaweck, P. Kronthaler, W.
Schoelkopf, J. Spehr, In situ characterization of solar flat
plate collectors under intermittent operation, Solar Energy
61 (3) (1997) 147.

Solar energy: space heating and cooling

[45T] H.Z. Abou-Ziyan, M.F. Ahmed, M.N. Metwally, H.M.
Abd El-Hameed, Solar-assisted R22 and R134a heat pump
systems for low-temperature applications, Applied
Thermal Engineering 17 (5) (1997) 455.

[46T] A.M. Al-Turki, H.N. Gari, G.M. Zaki, Comparative
study on reduction of cooling loads by roof gravel cover,
Energy and Buildings 25 (1) (1997) 1.



E.R.G. Eckert et al. [ Int. J. Heat Mass Transfer 43 (2000) 2431-2528 2525

[47T] K.A. Antonopoulos, C. Tzivanidis, Numerical solution
of unsteady three-dimensional heat transfer during space
cooling using ceiling-embedded piping, Energy 22 (1)
(1997) 59.

[48T] P. Berdahl, S.E. Bretz, Preliminary survey of the solar
reflectance of cool roofing materials, Energy and Buildings
25 (2) (1997) 149.

[49T] S.E. Bretz, H. Akbari, Long-term performance of high-
albedo roof coatings, Energy and Buildings 25 (2) (1997)
159.

[SOT] W. Chen, G.C. Vliet, Effect of an inert gas on heat and
mass transfer in a vertical channel with falling films,
Journal of Solar Energy Engineering Transactions of the
ASME 119 (1) (1997) 24.

[SIT] S. Choi, M. Krarti, Heat transfer for slab-on-grade
floors with prescribed heat flux, Journal of Solar Energy
Engineering Transactions of the ASME 119 (4) (1997) 273.

[52T] W.K. Chow, Assessment of thermal environment in an
atrium with air-conditioning, Journal of Environmental
Systems 25 (4) (1997) 1996.

[53T] C.R. Davies, G.M. Saidel, H. Harasaki, Sensitivity
analysis of one-dimensional heat transfer in tissue with
temperature-dependent perfusion, Journal of
Biomechanical Engineering 119 (1) (1997) 77.

[54T] M.A.W. Eissa, Design of thermodynamic charts for hy-
drocarbon mixtures and influence of operating tempera-
tures for solar absorption cooling cycle, Energy Sources 19
(8) (1997) 887.

[SST] M.M. Elsayed, A.J. Chamkha, Analysis and perform-
ance of radial flow rotary desiccant dehumidifiers, Journal
of Solar Energy Engineering Transactions of the ASME
119 (1) (1997) 35.

[56T] S.O. Enibe, O.C. Iloeje, Design optimization of the flat
plate collector for a solid absorption solar refrigerator,
Solar Energy 60 (2) (1997) 77.

[S7T] A. Erhard, E. Hahne, Test and simulation of a solar-
powered absorption cooling machine, Solar Energy 59 (4-
6) (1997) 155.

[58T] P. Fazio, A.K. Athienitis, C. Marsh, J. Rao,
Environmental chamber for investigation of building
envelope  performance, Journal of  Architectural
Engineering 3 (2) (1997) 97.

[59T] J. Khedari, J. Hirunlabh, T. Bunnag, Experimental
study of a roof solar collector towards the natural venti-
lation of new houses, Energy and Buildings 26 (2) (1997)
159.

[60T] K.J. Kim, T.A. Ameel, B.D. Wood, Performance evalu-
ations of LiCl and LiBr for absorber design applications
in the open-cycle absorption refrigeration system, Journal
of Solar Energy Engineering Transactions of the ASME
119 (2) (1997) 165.

[61T] E. Kossecka, J. Kosny, Equivalent wall as a dynamic
model of a complex thermal structure, Journal of Thermal
Insulation and Building Envelopes 1997 (1997) 249.

[62T] M. Krarti, S. Choi, Simulation method for fluctuating
temperatures in crawlspace foundations, Energy and
Buildings 26 (2) (1997) 183.

[63T] H.M. Kuenzel, K. Kiessl, Calculation of heat and
moisture transfer in exposed building components,
International Journal of Heat and Mass Transfer 40 (1)
(1997) 159.

[64T] G.S. Kumar, V. Bhardwaj, S.C. Kaushik, Analysis and
performance evaluation of a cavity roof over a non air-
conditioned building, International Journal of Ambient
Energy 18 (3) (1997) 141.

[65T] I.LH. Malik, M.A. Siddiqui, Economic feasibility and
performance study of a solar-powered absorption cycle
using some aqueous salt solutions, Journal of Solar
Energy Engineering Transactions of the ASME 119 (1)
(1997) 31.

[66T] G. Mills, Radiative effects of building groups on single
structures, Energy and Buildings 25 (1) (1997) 51.

[67T] D. Morillon, D.A. Samano, F.E. Avila, J.L. Fernandez
Zayas, Comfort zone and the oscillation of the driving
temperature, Applied Energy 57 (1) (1997) 1.

[68T] P.E. Nilsson, Short-term heat transmission calculations
by introducing a fictitious ambient temperature, Energy
and Buildings 25 (1) (1997) 31.

[69T] D.S. Parker, S.F. Barkaszi Jr, Roof solar reflectance
and cooling energy use: field research results from Florida,
Energy and Buildings 25 (2) (1997) 105.

[70T] M.A. Siddiqui, Saghiruddin, The effect of using a heat
recovery absorber on the performance and operating cost
of the solar ammonia absorption cycles, Journal of Solar
Energy Engineering Transactions of the ASME 119 (1)
(1997) 19.

[71T] A.Z. Sahin, Optimal insulation of structures with vary-
ing thermal conductivity, Journal of Thermophysics and
Heat Transfer 11 (2) (1997) 153.

[72T] M.E. Vieira, H.B.C. Moreira, Solar refrigerating unit
with an adsorption reactor and evacuated tube collectors,
Brazilian Journal of Chemical Engineering 14 (3) (1997)
253.

[73T] M. Wall, Distribution of solar radiation in glazed spaces
and adjacent buildings. A comparison of simulation pro-
grams, Energy and Buildings 26 (2) (1997) 129.

[74T] R.Z. Wang, J.P. Jia, Y.H. Zhu, Y. Teng, J.Y. Wu, J.
Cheng, Q.B. Wang, Study on a new solid absorption re-
frigeration pair — active carbon fiber methanol, Journal
of Solar Energy Engineering Transactions of the ASME
119 (3) (1997) 214.

[75T] M. Wibbels, K. Denbraven, The effect of cyclic oper-
ation of a horizontal ground loop on ground coupled heat
pump performance, Journal of Solar Energy Engineering
Transactions of the ASME 119 (1) (1997) 13.

Solar energy: storage

[76T] A.A. Argiriou, CSHPSS systems in Greece: test of simu-
lation software and analysis of typical systems, Solar
Energy 60 (3/4) (1997) 159.

[77T] A.K. Athienitis, C. Liu, D. Hawes, D. Banu, D.
Feldman, Investigation of the thermal performance of a
passive solar test-room with wall latent heat storage,
Building and Environment 32 (5) (1997) 405.

[78T] R. Franke, Object-oriented modeling of solar heating
systems, Solar Energy 60 (3/4) (1997) 171.

[79T] K.C. Midkiff, C.E. Brett, Assessment of a full-scale,
multi-year, aquifer thermal energy storage demonstration
project, International Journal of Global Energy Issues 9
(3) (1997) 199.

[80T] G. Mihalakakou, M. Santamouris, J.O. Lewis, D.N.



2526 E.R.G. Eckert et al. [ Int. J. Heat Mass Transfer 43 (2000) 2431-2528

Asimakopoulos, On the application of the energy balance
equation to predict ground temperature profiles, Solar
Energy 60 (3/4) (1997) 181.

[81T] T. Mingfang, C. Qigao, Numerical simulation of ther-
mal performance of a square column, Building and
Environment 32 (5) (1997) 411.

[82T] M. Reuss, M. Beck, J.P. Mueller, Design of a seasonal
thermal energy storage in the ground, Solar Energy 59 (4—
6) (1997) 247.

[83T] M. Santamouris, G. Mihalakakou, D.N.
Asimakopoulos, On the coupling of thermostatically con-
trolled buildings with ground and night ventilation passive
dissipation techniques, Solar Energy 60 (3/4) (1997) 191.

[84T] L. Zalewski, M. Chantant, S. Lassue, B. Duthoit,
Experimental thermal study of a solar wall of composite
type, Energy and Buildings 25 (1) (1997) 7.

[85T] Y.W. Zhang, Z.Q. Chen, A. Faghri, Heat transfer
during solidification around a horizontal tube with internal
convective cooling, Journal of Solar Energy Engineering
Transactions of the ASME 119 (1) (1997) 44.

[86T] Y.W. Zhang, A. Faghri, Analysis of freezing in an
eccentric annulus, Journal of Solar Energy Engineering
Transactions of the ASME 119 (3) (1997) 237.

Solar energy: stills and desalination

[87T] M.M. Aboabboud, L. Horvath, J. Szepvolgyi, G. Mink,
E. Radhika, A.l. Kudish, Use of a thermal energy recycle
unit in conjunction with a basin-type solar still for
enhanced productivity, Energy 22 (1) (1997) 83.

[88T] B.A.K. Abu-Hijleh, H.A. Mousa, Water film cooling
over the glass cover of a solar still including evaporation
effects, Energy 22 (1) (1997) 43.

[89T] M.A. Farwati, Theoretical study of multi-stage flash dis-
tillation using solar energy, Energy 22 (1) (1997) 1.

[90T] S. Kalogirou, Survey of solar desalination systems and
system selection, Energy 22 (1) (1997) 69.

[91T] S. Kumar, G.N. Tiwari, S. Suneja, S.N. Rai, Parametric
study of evaporative heat transfer coefficient in solar distil-
lation, International Journal of Ambient Energy 18 (4)
(1997) 205.

[92T] M.A. Porta, N. Chargoy, J.L. Fernandez, Extreme
operating conditions in shallow solar stills, Solar Energy
61 (4) (1997) 279.

Solar energy: ponds

[93T] M. Arulanantham, P. Avanti, N.D. Kaushika, Solar
pond with honeycomb surface insulation system,
Renewable Energy 12 (4) (1997) 435.

[94T] M. Giestas, A. Joyce, H. Pina, Influence of non-con-
stant diffusivities on solar ponds stability, International
Journal of Heat and Mass Transfer 40 (18) (1997) 4379.

[95T] B.A. Jubran, J.A. Iweida, N.M. Haimour, Experimental
investigation of convective cells generated by side walls in
solar ponds using various salts, Journal of Solar Energy
Engineering Transactions of the ASME 119 (4) (1997) 292.

[96T] S.J. Kleis, H.M. Li, J. Shi, A gradient maintenance
technique for seawater solar ponds, Journal of Solar

Energy Engineering Transactions of the ASME 119 (1)
(1997) 8.

[97T] T.A. Newell, Comparison of gradient zone pumping
and rising pond maintenance techniques for gradient zone
stabilization, Solar Energy 60 (1) (1997) 25.

[98T] J. Shi, R.A. Hart, S.J. Kleis, R.B. Bannerot, Gradient-
zone erosion in seawater solar ponds, Journal of Solar
Energy Engineering Transactions of the ASME 119 (1)
(1997) 2.

Solar energy. drying

[99T] O.V. Ekechukwu, B. Norton, Experimental studies of
integral-type natural-circulation solar-energy tropical crop
dyers, Energy Conversion and Management 38 (14) (1997)
1483.

[100T] R.J. Fuller, W.W.S. Charters, Performance of a solar
tunnel dryer with microcomputer control, Solar Energy 59
(4-6) (1997) 151.

[101T] R.K. Goyal, G.N. Tiwari, Parametric study of a
reverse flat plate absorber cabinet dryer: a new concept,
Solar Energy 60 (1) (1997) 41.

[102T] A.K. Mahapatra, L. Imre, Parameter sensitivity analy-
sis of a directly irradiated solar dryer with integrated col-
lector, Solar Energy 59 (4-6) (1997) 227.

[103T] A. Pratoto, M. Daguenet, B. Zeghmati, Sizing solar-
assisted natural rubber dryers, Solar Energy 61 (4) (1997)
287.

[104T] C. Ratti, A.S. Mujumdar, Solar drying of foods: mod-
eling and numerical simulation, Solar Energy 60 (3/4)
(1997) 151.

[105T] M. Reuss, S. Benkert, A. Aeberhard, P. Martina, G.
Raush, B.V. Rentzell, N. Sogari, Modelling and exper-
imental investigation of a pilot plant for solar wood dry-
ing, Solar Energy 59 (4-6) (1997) 259.

Solar energy: solar detoxification

[106T] S.S. Block, V.P. Seng, D.W. Goswami, Chemically
enhanced sunlight for killing bacteria, Journal of Solar
Energy Engineering Transactions of the ASME 119 (1)
(1997) 85.

[107T] D.Y. Goswami, A review of engineering developments
of aqueous phase solar photocatalytic detoxification and
disinfection  processes, Journal of Solar Energy
Engineering Transactions of the ASME 119 (2) (1997) 101.

[108T] D.Y. Goswami, S.K. Sharma, G.D. Mathur, C.K.
Jotshi, Techno-economic analysis of solar detoxification
systems, Journal of Solar Energy Engineering Transactions
of the ASME 119 (2) (1997) 108.

[109T] D.Y. Goswami, D.M. Trivedi, S.S. Block,
Photocatalytic disinfection of indoor air, Journal of Solar
Energy Engineering Transactions of the ASME 119 (1)
(1997) 92.

[110T] M. Lindner, D.W. Bahnemann, B. Hirthe, W.D.
Griebler, Solar water detoxification — novel TiO, powders
as highly active photocatalysts, Journal of Solar Energy
Engineering Transactions of the ASME 119 (2) (1997) 120.

[111T] N.J. Peill, M.R. Hoffmann, Solar-powered photocata-
lytic fiber-optic cable reactor for waste stream remediation,



E.R.G. Eckert et al. [ Int. J. Heat Mass Transfer 43 (2000) 2431-2528 2527

Journal of Solar Energy Engineering Transactions of the
ASME 119 (3) (1997) 229.

[112T] M. Vanwell, R.H.G. Dillert, D.W. Bahnemann, V.W.
Benz, M.A. Mueller, A novel nonconcentrating reactor for
solar water detoxification, Journal of Solar Energy
Engineering Transactions of the ASME 119 (2) (1997) 114.

[113T] J.R. Markham, J.E. Cosgrove, C.M. Nelson, A.S.
Bonanno, R.E. Schlief, M.A. Stoy, G.C. Glatzmaier, C.E.
Bingham, A.A. Lewandowski, In-situ FT-IR monitoring
of a solar flux induced chemical process, Journal of Solar
Energy Engineering Transactions of the ASME 119 (3)
(1997) 219.

[114T] B. Pohlmann, H.D. Scharf, U. Jarolimek, P.
Mauermann, Photochemical production of fine chemicals
with concentrated sunlight, Solar Energy 61 (3) (1997) 159.

[115T] A. Segal, M. Epstein, Modeling of solar receiver for
cracking of liquid petroleum gas, Journal of Solar Energy
Engineering Transactions of the ASME 119 (1) (1997) 48.

[116T] T. Tamaura, M. Tsuji, K. Ehrensberger, A. Steinfeld,
Solar-driven coal/Fe;O4 redox system, Journal de
Physique IV 7 (1) (1997) Cl1.

Solar energy: power generation

[117T] J.A. Frei, Y.T. Chen, R.F. Boehm, Solar power output
correlation with utility demand in southern nevada,
Journal Solar Energy Engineering Transactions of the
ASME 119 (2) (1997) 141.

[118T] S. Goktun, Optimization of a solar-driven irreversible
Carnot heat engine at maximum power output, Energy
Sources 19 (7) (1997) 661.

[119T] D. Laing, C. Trabing, Second generation sodium heat
pipe receiver for a usab v-160 stirling engine — evaluation
of on-sun test results using the proposed iea guidelines and
analysis of heat pipe damage, Journal of Solar Energy
Engineering Transactions of the ASME 119 (4) (1997) 279.

[120T] F. Lippke, The operating strategy and its impact on
the performance of a 30 mwe segs plant, Journal of Solar
Energy Engineering Transactions of the ASME 119 (3)
(1997) 201.

[121T] J.A. Martin, Total fuel cycle approach to reducing
greenhouse gas emissions: solar generation technologies as
greenhouse gas offsets in U.S. utility systems, Solar Energy
59 (4-6) (1997) 195.

[122T] D.J. Picken, K.D.R. Seare, F. Goto, Design and devel-
opment of a water piston solar powered steam pump,
Solar Energy 61 (3) (1997) 219.

[123T] M.R. Prairie, J.E. Pacheco, G.J. Kolb, J.P. Sutherland,
Molten salt solar central receivers for utility electricity:
energy storage and dispatchability, International Journal
of Global Energy Issues 9 (3) (1997) 150.

Plasma heat transfer and magnetohydrodynamics:
plasma modeling and diagnostics

[1U] V. Aubrecht, M. Bartlova, Calculation of radiative heat
transfer in SF6 arc plasmas, IEEE Transactions on Plasma
Science 25 (5) (1997) 815.

[2U] K. Chen, T.L. Eddy, Viscous flow of plasmas on none-

quilibrium  thermodynamic  diagrams, Journal of
Thermophysics and Heat Transfer 11 (2) (1997) 280.

[3U] X. Chen, Heat transfer to a metallic wire exposed to a
plasma flow for great Knudsen numbers, Journal of
Physics D — Applied Physics 30 (13) (1997) 1885.

[4U] S. Coulombe, J.-L. Meunier, Arc-cold cathode inter-
actions: parametric dependence on local pressure, Plasma
Sources Science and Technology 6 (4) (1997) 508.

[SU] S. Coulombe, J.-L. Meunier, Importance of high local
cathode spot pressure on the attachment of thermal arcs
on cold cathodes, IEEE Transactions on Plasma Science
25 (5) (1997) 913.

[6U] B. Davies, G. Soucy, Experimental study of the heat and
mass transfer in a high-frequency thermal plasma reactor,
IEEE Transactions on Plasma Science 25 (5) (1997) 1052.

[7U] J. Jonkers, L.J.M. Selen, J.A.M. van der Mullen, E.A.H.
Timmermans, D.C. Schram, Steep plasma gradients stu-
died with spatially resolved Thomson scattering measure-
ments, Plasma Sources Science and Technology 6 (4)
(1997) 533.

[8U] L. Krejci, V. Dolinek, L. Sara, V. Nenicka, J. Hlina,
Energy transport enhancements in a transitional thermal
plasma plume, IEEE Transactions on Plasma Science 25
(5) (1997) 860.

[9U] Y.S. Levitan, Peculiarities of turbulent heat transfer in
electric-arc plasma devices, International Journal of Heat
and Mass Transfer 40 (5) (1997) 1197.

[10U] B. Liani, M. Rahmouni, A.H. Belbachir, H. Riad, A.
Gleizes, Computation of net emission of CHy—H, thermal
plasmas, Journal of Physics D — Applied Physics 30 (21)
(1997) 2964.

[11U] J.J. Lowke, Unified theory of arcs and their electrodes,
Journal de Physique IV 7 (4) (1997) 283.

[12U] A. Marotta, L.I. Sharakhovsky, Heat transfer and cold
cathode erosion in electric arc heaters, IEEE Transactions
on Plasma Science 25 (5) (1997) 905.

[13U] M.J. Nusca, Electromagnetic attenuation in plasmas
generated by atmospheric flight, Journal of Thermophysics
and Heat Transfer 11 (2) (1997) 304.

[14U] M.A. Rob, L.H. Mack Jr, S. Arepalli, C.D. Scott,
Characterization of plenum spectra in an arcjet wind tun-
nel, Journal of Thermophysics and Heat Transfer 11 (3)
(1997) 339.

[15U] X. Xu, K.H. Song, Radiative transfer in pulsed-laser-
induced plasma, Journal of Heat Transfer — Transactions
of the ASME 119 (3) (1997) 502.

Plasma heat transfer and magnetohydrodynamics:
applications of plasma heat transfer

[16U] X. Chen, J.M. Badie, G. Flamant, Dynamics of com-
plex chemical system vaporization at high temperature.
Application to the vitrification of fly ashes by thermal
plasma, Chemical Engineering Science 52 (23) (1997) 4381.

[17U] B.L. Choi, S.H. Hong, Theoretical investigations on
sprayed particle-plasma interactions to optimize proces-
sing parameters in D.C. thermal plasma spraying, Material
and Manufacturing Processes 12 (2) (1997) 309.

[18U] K. Daree, D. Hensel, K. Zimmermann, Plasma—fluid in-
teraction and arc resistance in electrothermal launchers,
IEEE Transactions on Magnetics 33 (1) (1997) 289.



2528 E.R.G. Eckert et al. [ Int. J. Heat Mass Transfer 43 (2000) 2431-2528

[19U] H.G. Fan, S.J. Na, Y.W. Shi, Mathematical model of
arc in pulsed current gas tungsten arc welding, Journal of
Physics D — Applied Physics 30 (1) (1997) 94.

[20U] H.G. Fan, S.J. Na, Y.W. Shi, Numerical simulation of
current density in gas tungsten arc welding including the
influence of the cathode, Proceedings of the Institution of
Mechanical Engineers Part B Journal of Engineering
Manufacture 211 (B4) (1997) 321.

[21U] H.G. Fan, Y.W. Shi, S.J. Na, Numerical analysis of the
arc in pulsed current gas tungsten arc welding using a
boundary-fitted  coordinate, Journal of Materials
Processing Technology 72 (3) (1997) 437.

[22U] L. Fulcheri, Y. Schwob, G. Flamant, Comparison
between new carbon nanostructures produced by plasma
with industrial carbon black grades, Journal de Physique
IIT 7 (3) (1997) 491.

[23U] J. Haidar, J.J. Lowke, Effect of CO, shielding gas on
metal droplet formation in arc welding, IEEE
Transactions on Plasma Science 25 (5) (1997) 931.

[24U] S.S. Katsnel’son, A.V. Zagorskii, Spatial effects in a
railgun plasma armature, IEEE Transactions on
Magnetics 33 (1) (1997) 92.

[25U] W.H. Kim, H.G. Fan, S.J. Na, Effect of various driving
forces on heat and mass transfer in arc welding,
Numerical Heat Transfer Part A — Applications 32 (6)
(1997) 633.

[26U] W.H. Kim, H.G. Fan, S.J. Na, Mathematical model of
gas tungsten arc welding considering the cathode and the
free surface of the weld pool, Metallurgical and Materials
Transactions B — Process Metallurgy and Materials
Processing Science 28 (4) (1997) 679.

[27U] O. Leroy, J. Perrin, J. Jolly, M. Pealat, M. Lefebvre,
Thermal accommodation of a gas on a surface and heat

transfer in CVD and PECVD experiments, Journal of
Physics D — Applied Physics 30 (4) (1997) 499.

[28U] Z.Y. Li, C.S. Wu, Analysis of the transport phenomena
in the interfacial region between TIG arcs and weld pools,
Computational Materials Science 8 (3) (1997) 243.

[29U] P.G. Rutberg, A.A. Bogomaz, A.V. Budin, V.A.
Kolikov, A.G. Kuprin, A.A. Pozubenkov, Experimental
study of hydrogen heating in powerful electric discharge
launcher, Journal of Propulsion and Power 13 (5) (1997)
659.

Plasma heat transfer and magnetohydrodynamics:
magnetohydrodynamics

[30U] L.E. Bauman, L. Zhong, Monitoring magnetohydrody-
namics boundary layers using emission line shape features,
Journal of Thermophysics and Heat Transfer 11 (3) (1997)
361.

[31U] C.A. Borghi, P.L. Ribani, Analysis of real gas effects in
an MHD generator with STCC nonuniformities, IEEE
Transactions on Plasma Science 25 (5) (1997) 1136.

[32U] T.C. Chiam, Magnetohydrodynamic heat transfer over
a non-isothermal stretching sheet, Acta Mechanica 122
(1997) 1.

[33U] G.S. Dulikravich, S.R. Lynn, Unified electro-magneto-
fluid dynamics (EMFD): a survey of mathematical models,
International Journal of Non-Linear Mechanics 32 (5)
(1997) 923.

[34U] M.S. Malashetty, J.C. Umavathi, Two-phase magneto-
hydrodynamic flow and heat transfer in an inclined chan-
nel, International Journal of Multiphase Flow 23 (3)
(1997) 545.



